





JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas nporpamMma rnmepecMoTpeHa, 00CykieHa 1 0100peHa s peanmzaruu B 2026 - 2027
y4eOHOM roly Ha 3aceqanuu kadeapsl Duzuku

[IpoTtokon or 20 . Ne
3aB. kadeapoii AM. Joarymun

Pabouas nporpamma nepecMoTpeHa, o0cykaeHa u ogoopeHa i peanuzanuu B 2027 - 2028
y4eOHOM TOly Ha 3aceqanuu kadgeapbl DOu3nKu

[IpoTtokon or 20 . Ne
3aB. kadeapoii AM. Joarymun

Pabouas nporpamMma nepecMoTpeHa, 00CykieHa 1 o00peHa 1is peanmzaruu B 2028 - 2029
y4eOHOM roly Ha 3aceqanuu kadeapsl Duzuku

IIporokom ot 20 . Ne

3aB. kadenpoit I[.M.ﬁonryumﬁ

Pabouas nporpamMma nepecMoTpeHa, o0CykieHa u ogo0peHa aiis peanmsaiuu B 2029 - 2030
y4eOHOM roly Ha 3aceqanuu kadeapsl Duzuku

[IpoTtokon or 20 . Ne
3aB. kadeapoii AM. Joarymun

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa u ofoopeHna it peanusamu B 2030 - 2031
y4eOHOM Toly Ha 3aceqanuu Kadgeapbl DOuU3NKu

IIporokom ot 20 . Ne

3aB. kadeapoii I[.M.ﬁonrynmﬂ

Pabouas nporpamma rnepecMoTpeHa, 00CykieHa 1 oJgo0peHa s peanmzaruu B 2031 - 2032
y4eOHOM roly Ha 3aceqanuu kadeapsl Duzuku

IIporokom or 20 . Ne

3aB. kadenpoit I[.M.ﬁonryumﬁ




1 Heau ocBOCHMS AUCHUNIIMHBI (MOIYJIA)

[TonyueHue cTyneHTaMu NpeACTaBlIeHUN O (QyHIAMEHTaJIbHOM CTPOCHHM MaTepuu U
¢u3NUeCKUX NPHUHLIHUIAX, JIEKALIMX B OCHOBE COBPEMEHHOH €CTECTBEHHOHAYYHOW KapTHHBI
Mupa; (HOpMHUPOBAHHE COBPEMEHHOTO €CTECTBEHHOHAYYHOTO MHPOBO33PEHHUS; Pa3BUTHE Hayy-
HOTO MBILIUIEHUS U PAaCIIMPEHHE HAyYHO-TEXHUUYECKOIO Kpyro3opa; OBJIAJEHHUE OCHOBHBIMH
(bu3NYECKUMHU KaTeropUsIMU, MOHATUSAMU U (yHIaMEHTAIbHBIMU (U3UYECKUMU 3aKOHAMU; TO-
Jy4deHHe MPeJICTaBIeHUH O (pyHIaMEHTaIbHBIX KOHIETIHUAX COBPEMEHHON (PU3UKHU KaK pe3yiib-
TaTa UICTOPUUYECKOTO MpoIiecca; OBIaIeHUE MpUeMaMu U METOIAMH PEIlIeHUsI KOHKPETHBIX 3a/1a4
U3 pa3IMyHBIX oOnacTeil (U3MKH, YMEHUS BBIICTUTH KOHKPETHOE (PM3NYECKOE COoJepKaHHe B
MPUKJIAJHBIX 3a7adyax Oyayuieill nmpodeccuoHaIbHONU NesSTeNIbHOCTH; (OPMUPOBAHUE HABBIKOB
NpOBEeACHUS (U3UUECKOT0 IKCIEPUMEHTA, TMO3BOJISIONIMX UM BIIOCIEACTBUU OBJAIETh KOM-
IeKcoM komretreHui, npeaycMorpeHHsix @I'OC BO no nanpasienuto noarorosku 21.05.04
«["opHoe nenoy, cnenuanu3anus
Mapkuenaepckoe eno.

2 MecTo JUCUMILJIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeibHON MPOrpaMMbl

Jucuumimna @u3nka BXOAUT B 00s13aTEIBHYIO YaCcTh Y4€OHOTO I1aHa 00pa3oBaTeIbHOM
nporpamMMebl. J[71s1 u3ydeHus ITUCHUIIINHBI HEOOXOIMMBI 3HaHMs (YMEHHUS, BiIajieHus ), chopmu-
POBaHHBIE B pe3y/IbTaTe U3YUCHUS TUCIUIUINH/ PAKTHK:

Jlist ocBOCHHSI TUCIUTUTHHBI «DU3KKa» HE0OXOIUMBI 0a30BbIC 3HAHMS TI0 JUCIUILTHHAM
MareMartuka, (pu3rka, XUMHs , TIOJy4EeHHBIE 110 TPOTpaMMe CPEIHETO MOJTHOTO 001mero oopaso-
BaHUs B 1IKoJie WK yupexaenusx CIIO.

3HaHus (yMEHHUs, BIAJCHHUS), MTOJyYEHHBIE NTPU U3YUYEHUU JAHHOW AUCLMILIMHBI OyIyT
HEOOXOUMBI I U3YYCHUS AUCHUILTUH/TIpakTHK: CompoTHuBIIeHHE MaTtepuanon, [IpukinagHas
MEXaHUKa, DJIEKTPOTeXHHKa, TeopeTnueckas Mmexanuka, Guznka ropHeIX nopoj, Mexanuzamus
TOPHOTO MpoU3BOACTBAa, OCHOBBI F€OMEXaHUKH, be30macHOCTh KU3HEAeITeNbHOCTH, TexHOoI0-
rUsi 1 0€30MacHOCTh B3PBIBHBIX PabOT

3 Komnerenuun ody4varouierocsi, opmupyembie B pe3yJbTaTe 0CBOCHUS

AUCHUILUIAHBI (MOAYJIsI) ¥ IUVIaHNPYyeMble Pe3yJibTaThbl 00y4eHHs

B pe3ynbrate ocBoeHus nuctumianHbl (Monyis) «®dusnka» 00ydaromuiics JoKeH
o0yafaTh CIEAYIOIMMU KOMIIETCHIIUAMU:

KO,[[ HHIOU- HHI[HKaTOp JOCTHXKECHUSA KOMIICTCHIIUN
KaTopa

VYK-1 CriocobeH ocymecTBIATh KPUTUYECKUN aHAN3 MPOOJEMHBIX CUTYallMii Ha OCHOBE CHC-
TEMHOT0 1T0JIX0J1a, BEIPA0AThIBATh CTPATETHIO TEHCTBHI

YK-1.1 AHanusupyet npoOJeMHYIO CUTYalUIO KaK CUCTEMY, BBISBIISS €€ COCTABIISIONINE U
CBSI3U MEKAY HUMHU
YK-1.2 Kputndeckn OIEHHMBAEeT HAJIEKHOCTh HMCTOYHHUKOB HH(pOpMAIMK, padoTaer ¢

NPOTUBOPEUNBON MHPOPMAMEH U3 Pa3HBIX HCTOYHUKOB, ONPEAEISIET MPoOebl B
uHpopMauy, HeOOXOAUMOM I pelIeHus] MPOOIIEMHON CHTyallud, U MPOEKTHU-
PYET NPOLECCHI 110 UX YCTPAHSHUIO

YK-1.3 PazpabaTbiBaeT M coaepKaTeiabHO apryMEHTHUPYET CTPATEruio peleHHs Ipo-
OJIEMHOH CHTyallud Ha OCHOBE CUCTEMHOIO M MEKAMCLUUIUIMHAPHOTO MOAXO/OB;
CTPOMT CLEHAPUU pealu3aly CTPATEruH, ONPEAEsas BO3MOXKHBIE PUCKH U MIPE-
jarasi yTH UX YCTpaHEHHUs




4. CTpyKTypa, 00b€M U COfepKaHNe TUCUUIIIMHBI (MOXYJIs)
OO01mas TpyA0€MKOCTh TUCHIUTUIMHBI COCTABISAET 9 3a4eTHBIX enuHUI] 324 akaj. 4acoB, B TOM YHUCIIE:

— KOHTakTHas pabota — 160,7 akaj. 4acos:

—aynutopHas — 157 akaj. 4yacos;
— BHeayaAuTOpHas — 3,7 akaj. 4acos;

— camocTosTenbHas pabora — 163,3 akaj. 4yacos;

— B (hopme mpakTuyecKkoi moaroToBku — 0 aka. vac;

dopma aTTecTalMu - 3a4EeT

Paznen/ tema
JHACIUIIIAHBI

CemecTtp

AynutopHast
KOHTaKTHas paboTta
(B akaz. yacax)

1a0.
3aH.

Jlek.
3aH.

TIPaKT.

CamocTosTenbLHast
pabora cTyaeHTa

Bun
CaMOCTOSITEIbHOH
paboTsl

dopma TeKyIIero
KOHTPOJS
yCIIeBa€MOCTH U
MPOMEKYTOUHOU
aTTecTalluu

Kon
KOMIIETEHIIUU

1. ®u3nyeckre OCHOBBI MEXaAHUKH

1.1 Kunemaruka mo-
CTYyMaTeIbHOTO U
BpallaTeabHOro
JBUKCHUS

12

MOJrOTOBKA K
MPaKTHYECKOMY
3aHATHIO;
BBITIOJIHEHHE TIPAK-
TUYECKUX paboT
11a3);
CaMOCTOSTEIILHOE
u3y4yeHue yueOHOI
Y HayYHOW JIUTEepa-
TYpPbI B TOM YHCJIe
AJIEKTPOHHBIX pe-
CYpPCOB.

[IpoBepka HHIUBH-
JlyaJbHbIX 3a/1a4;

VK-1.1, VK-1.2,
VK-1.3

1.2 JIuHamMuKa IIO-
CTYIaTeIbHOTO u
BpaIaTeIbHOro
JIBIKCHUS

12

MOJITOTOBKA K
MPAKTUICCKOMY
3aHATHUIO; BBHITION-
HEHHE IpaKTHIe-
ckux padot (M/13);
CaMOCTOSATENFHOE
W3yYeHHE yIeOHOU
1 Hay4YHOU JuTepa-
TYpBI B TOM YHUCIIE
ANIEKTPOHHBIX pe-
CypCOB.

IIpoBepka nHIUBU-
ITyaJbHBIX 33124,

VK-1.1, YK-1.2,
VK-1.3




1.3 3akoHBI coxpa-
HCHHSA B
MEXaHUKE

12

HOJATOTOBKA K
NPaKTHYECKOMY 3a-
HATHIO;
BBIITOJTHEHHE TIPaK-
THYECKUX paboT
(A3);
CaMOCTOSATENFHOE
H3yYeHHE yIeOHOU 1
Hay4HOIl nuTepa-
TYpBI B TOM YHCIIC
JJIEKTPOHHBIX pe-

IIpoBepka nHIUBU-
JlyaJIbHBIX 3a]1a4;

VK-1.1,
VK-1.2, VK-1.3

1.4 MexaHndeckue
KO0JIEOAHUS M BOJIHBI

12

MOJTOTOBKA K
MNPaKTHYECKOMY 3a-
HSITHUIO; BBITIOJIHCHUE
MPAKTUIECKHUX PadboT
(U3); camocTosi-
TEeNIbHOE U3y4YCHHUE
y4eOHOH U HayqHOMH
JUTEPATyPhl B TOM
YHCIIE DIEKTPOHHBIX
pecypcos..

IIpoBepka nHIUBU-
ITyaJbHBIX 3a/1a4;
BBITTOJTHEHHE U 3aIIH-
Ta 1ab0opaToOpHOM pa-
60ThI Ne 5.

VK-1.1,
VK-1.2, VK-1.3

Hroro no paszneny

11

6

48

2. Cratuctudeckas puU3nuKa U TepMOJAMHAMUKA

2.1 Cratucthueckas
(usuka

12

MOJITOTOBKA K
MPAaKTUIECKOMY 3a-
HSTHIO; BBITIOJTHCHUC
MPaKTUYECKUX PadoT
(U3); camocTosi-
TEeNIbHOE U3y4YCHHUE
y4eOHOW 1 HAyYHOU
JIUTEPATYPBl B TOM
YHCIIE 3JICKTPOHHBIX
pecypcos.

HpOBepKa UHAUBU-
AyaJIbHBIX 3a/1a4,

VK-1.1,
VK-1.2, VK-1.3

2.2 TepMoaHHAMUKA

10

HOATOTOBKA K
IPaKTUYECKOMY 3a-
HSTHIO; BBITOJTHEHHUE
HpaKkTHYecKuX pador
(1U3); camocTosi-
TEJIbHOE N3y4YEeHUE
y4eOHOH U Hay4YHOM
JUTEPATypHl B TOM
YHCJIE DIEKTPOHHBIX
pecypcos.

IIpoBepka UHIUBH-
JlyaJbHbIX 3a/1a4;
BBINOJIHCHHE U 3alli-
Ta 1abopaTopHOIi pa-
60ThI Ne 14;

VK-1.1,
VK-1.2, VK-1.3




Hroro no pazneny

22

3. DIeKTpUUECTBO U MarHETU3M

3.1  DnekrtpocTraTHuecKoe
HoJie B BaKyyMe U B Bellle-
CTBE

10

MOJTOTOBKA K
MPaKTHIECKOMY
3aHATHIO; BEI-
TIOJTHEHUE TIPaK-
TUYECKUX padoT
(UO3); camo-
CTOSITEJIbHOE
u3y4yeHue yueo-
HOW ¥ Hay4yHOH
JUTEpPaTypHl B
TOM YHCIIE HIIEK-

TPOHHBIX pecyp-
COB.

IIpoBepka unau-
BUJyalbHBIX 3a/1a4

VK-1.1,
VK-1.2,
VK-1.3

3.2 TIoCTOSIHHBIH DJIEKTpH-
YECKUH TOK

10

HOJATOTOBKA K
NPaKTHYECKOMY
3aHATHIO; BEI-
TIOJTHEHUE TIPaK-
THYECKUX paboT
(13); camo-
CTOSATENTFHOE
H3yYeHHE yUueo-
HOW ¥ Hay4yHOH
JUTEPATyPHI B
TOM YHCIIE JJICK-
TPOHHBIX pecyp-
COB.

IIposepka nHaH-
BHIyaJbHBIX 33724,
BEITIOJTHEHHE U
3ammuTa Jrabopa-
TOpHOH paboThI Ne
24;

YK-1.1,
YK-1.2,
VK-1.3

3.3  MarauTocTaTH4ecKoe
MoJic B BaKyyMe M B BeIe-
CTBE

10

MOJITOTOBKA K
MPaKTUICCKOMY
3aHSATHIO; BbI-
TIOJTHEHUE TIpaK-
THYECKUX padboT
(13); camo-
CTOSATENTFHOE
H3yYeHHE yUueO-
HOM M HAy4YHOUH
JUTEPATYPHI B
TOM YHCJIC DJICK-
TPOHHBIX pecyp-
COB.

IIpoBepka nuan-
BHAyaJbHBIX 33724,

YK-1.1,
YK-1.2,
VK-1.3

34 OneKTpoMarHuTHas
UHIYKIUS.  DJeKTpoMar-
HUTHBIC KoncOanus. I[lepe-
MEHHBIH INEKTPUUECKUH
TOK

6,1

MOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO; BEI-
MOJIHEHHE TIPAK-
THYECKUX padoT
(UO3); camo-
CTOSITEJIbHOE
u3y4eHue yueo-
HOW ¥ Hay4yHOHU
JUTEPATypHI B
TOM YHCIIE HIICK-

TPOHHBIX pecyp-
COB.

IIpoBepka unau-
BU/IyaJIbHBIX 33/1a4;
BBINIOJIHEHHUE U
3amuTa jabopa-
TOpHOH paboThI Ne
28;

VK-1.1,
VK-1.2,
VK-1.3




Hroro no pazaeny 18 8 8 36,1
Hroro 3a cemectp 36 18 18 106,1 3a4éT
4. OnTuka
MOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO; BEI-
TIOJTHEHUE TIPaK-
IIposepka nHaH-
TutecKuxX pagor BHJYaJIbHBIX 3a]1a4;
4.1 BonHOBast onTHKa (UO3); camo- Y ’ VK-1.1,
BBITIOJTHCHHUE U
(unTEepdepenys, 10 4 6 5,5 CTOATENLHOE VK-1.2,
U paKus, MOJISIPU3ALILS) u3ydeHue yueo- sampuTa nabopa- VK-1.3
AR, p Hoy;H a 211}10171 TOPHBIX paboT Ne '
y 32, 34;
JUTEPATyPHI B
TOM YHCIIE HIIeK-
TPOHHBIX pecyp-
COB.
MOJITOTOBKA K
MPaKTUICCKOMY
3aHSATHIO; BbI-
MOJTHCHHUE TPaK-
IIpoBepka unau-
TuecKux pagor BHJYaJIbHBIX 3a]1a4;
(M]I3); camo- BI}:IHOHHGHI/IG 51 , YK-L1,
4.2 KBaHTOBas OIITHKA 6 4 4 4 CTOSTENHHOE VK-1.2,
3amuTa Jrabopa-
H3yYeHHE yueO- . VK-1.3
N . | TopHOi1 paboTsr Ne
HOW M HAyIHOH 36
JTUTEPATyPHI B ’
TOM YHCIIE HJIeK-
TPOHHBIX pecyp-
COB.
HUroro no paszneny 16 8 10 24,5
5. ®uzuka aToma
MOJITOTOBKA K
MPaKTHIECKOMY
3aHATHIO; BEI-
TIOJTHEHUE TIPaK-
IIpoBepka unau-
Tuteckux pagor BHYaJIbHBIX 3a]1a4;
(UO3); camo- BZHOHHeHHe " ’ VYK-1.1,
5.1 dusuka aroma 6 4 4 4 CTOSITENBHOE samuita 1a6ona VK-1.2,
U3ydeHHe yueo- H P YK-1.3
N . | TopHOI1 paboTEI Ne
HOW ¥ HAyYHOU 47
JIUTEPaTyphl B ’
TOM YHCIIE HIIeK-
TPOHHBIX pecyp-
COB.
Hroro no pazueny 6 4 4 9,7




6. du3uka TBepAOro TENA. DIIEMEHThI KBAHTOBOH (pU3NKH

MOJITOTOBKA K
MPaKTUICCKOMY
3aHSATHIO; BbI-
MOJTHCHHUE TPaK-
TUYECKUX padoT

6.1 ®uzuka TBEPAOro Teia (UO3); camo- I VK-1.1,
.DJNeMeHTbl KBaHTOBOW (u- 6 8 4 CTOSITETTLHOE POBCPKa HHIH- VK-1.2,
BHIyaJbHBIX 3a7a4;
3UKH H3yYeHHE yUueO- VK-1.3
HOM M HAy4YHOUH
JUTEPATypHI B
TOM YHCIIE HJIeK-
TPOHHBIX pecyp-
COB.
Hroro no pazaeny 6 8 14
7. ®u3uKa sapa v AIEMEHTAPHBIX YaCTHII
MOJITOTOBKA K
MPaKTUICCKOMY
3aHSATHIO; BbI-
MOJTHCHUE TIPaK-
IIpoBepka unau-
TutecKux pagor BUyaJIbHBIX 33]1a4;
7.1 ®dusuka sapa u (MJ13); camo- BBITIOJIHEHHUE U YK-L1,
3JIEMEHTAPHBIX YaCTHI] 6 > 12 4 CTOATCIRHOC 3amuTa Jrabopa- YK-12,
H3yYeHHE yUueO- . VK-1.3
N . | TopHOi1 paboTsr Ne
HOW M HAyIHOH 51:
JUTEPATypHI B
TOM YHCIIE HIICK-
TPOHHBIX pecyp-
COB.
Hroro no pasneny 6 5 12 9
Hroro 3a cemectp 34 17 34 21,5 3a4éT
Hroro no nucuuminae 70 35 52 163,3 3a4eT




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu peanuszanmu pa3nUUHBIX BHIOB yueOHOH paboThl Hambonee 3¢ddexTuBHBIE pe-
3yJIbTaThl OCBOCHUS JUCHMILIMHBI «DU3KKa» NAI0T TpaJUuLMOHHBIE 00pa30BaTEIbHBIE TEXHO-
JIOTHM, TEXHOJOTHM IMPOOJEMHOro OOy4YeHMs, MHTEPAKTHBHBIC TEXHOJOTWH, MH(OpMAIMOH-
HO-KOMMYHHKAI[HOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH.

1. ®opMbl y4eOHBIX 3aHATHH € UCTIOJIIb30BAHUEM TPAJUIIMOHHBIX TEXHOJIOTHIA:

NHpopmannoHHas JeKIUs— MOCIeI0BaTeIbHOE U3JI0KEHHE MaTepuajga B JUCLHMILIM-
HApHOM JIOTMKE, OCYILECTBIISIEMOE MPEUMYIIECTBEHHO BepOAJIbHBIMU CpPEACTBAMHU (MOHOJIOT
MIPETNOoaBaTeNs).

CemuHap — Oece/ia pernojaBaTelis U CTYIEHTOB, 00CYKICHHE 3apaHee MOArOTOBICHHBIX
COOOLIEHNH 0 KaXIOMY BOINPOCY IUIaHA 3aHATHUS C €AUHBIM AJIS BCEX MEPEUHEM PEKOMEH]ye-
MO 0053aTEIbHON U IOTIOIHUTEIILHON JIUTEPATYPHI.

[TpakTuyeckoe 3aHsATHE, OCBSIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U HaBBIKOB I10
MPEUIOKEHHOMY aITOPUTMY.

JlaGopaTopHnast paboTa — opraHuzarys yaeOHOH paOdOoThI ¢ peaTbHBIMH MaTEPHUATHHBIMH
¥ MH(OPMAIIMOHHBIMU OOBEKTaMH, SKCIIEPUMEHTAlbHAsi paboTa C aHAJIOTOBBIMH MOJEISIMHU
peaabHBIX 0OBEKTOB.

2. @opMbl y4eOHBIX 3aHATHH € UCTIOJIIb30BAaHHUEM TEXHOJIOTHI MPOOIEMHOT0 00y4YeHusI:

[TpoOnemHas nexuus — M3JI0KEHHE MaTepuaia, MpeAroJiaraipee MoCTaHOBKY Ipo-
OJIEMHBIX ¥ TUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMYHBIX HAyYHBIX MOJX0/I0B, aBTOPCKUE
KOMMEHTapHH, CBSI3aHHbIE C PA3IMYHBIMU MOJEJIIMU UHTEPIIPETALMH 3Y4aeMOro MaTepHaia.

[IpakTuueckoe 3aHsTHE B (pOopMe MpPaKTUKymMa — OpraHu3aius yueOHOH paboThl, Ha-
MpaBJIeHHAs Ha PEIICHHE KOMIUIEKCHON yueOHO-IT03HAaBaTEIbHOM 3aa4n, TPEOYIOMmEeH OT CTy-
JICHTa TIPUMEHEHUS KaK HAyYHO-TEOPETUYECKUX 3HAHHUM, TaK U MPAKTUYECKUX HABBIKOB.

3. ®opMbl y4eOHBIX 3aHATHH C UCTIOIb30BAHUEM CIELIMATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTUH:

Jlekuust «0OpaTHOM CBSI3M» — JIEKLUA—TIPOBOKALMS (M3JI0)KEHUE MaTepHala ¢ 3apaHee
3a-TUIAHUPOBAHHBIMH OIIUOKaMM), JeKIHsI-0ecea, TeKIHUs-IUCKYCCHS.

CemuHap-1uckyccusi — KOJUIEKTUBHOE OOCYX/I€HHE KaKOro-audo CIIOPHOIO BOMpPOCa,
npoOiemMbl, BBIBJICHHE MHEHMH B rpymne (MEeXIpPYNIOBOW AMANoOr, JUCKyCCUS Kak
CIIOP-THAJIOT).

4. ®opMbl y4eOHBIX 3aHATUN C UCHOJIB30BAHWEM HMH(POPMALMOHHO- KOMMYHUKAIIMOH-
HBIX TEXHOJIOTHN:

Jlekuusi-BU3yanu3anusi — M3JI0KEHUE COJACPKAHUS COMPOBOXKAACTCS TMpe3eHTaIuel
(1eMoHCTpanuel yueOHbIX MaTepUaoB, IPEACTAaBICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHCTEMaX, B
T.4. WJUTFOCTPATUBHBIX, IPaUuecKuX, ayIu0- U BUJCOMATEPHAIIOB).

[TpakTuyeckoe 3aHATHE B (hopMe MPE3EHTALUH — PECTABICHUE PE3yJIbTaTOB MPOEKT-
HOW WJIM MCCJENOBATENbCKON AEATEIbHOCTH C HCIOJIb30BAHUEM CHELMATU3UPOBAHHBIX MPO-
I'PaMMHBIX CpPE]l.

6 YueOHO-MeTOoaAnYeCKOe o0ecredeHrne CaMOCTOATEeIbLHO padoThl 00yYarO M XCS

[IpencraBneHo B npuioxeHuu 1.

7 OueHO4YHBbIE CPeACTBA Il POBEICHUsI MPOMEKYTOYHOM aTTecTAlluN
[IpencraBieHsl B TPUI0OKEHUU 2.

8 YueOHO-MeTONMUYEeCKOEe M HH(POPMALIMOHHOE 00ecnieYeHHe TUCHUILINHBI
a) OcHoBHas JIuTepaTypa:
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non. — MockBa : By3zosckuit ywueOnuk : HHOPA-M, 2020. — 248 c. - ISBN
978-5-9558-0317-3. - Tekct : AJIEKTPOHHBIMN. - Pexum JIOCTyna:
https://znanium.ru/read?1d=395664.

3. Ky3uenos, C. . ®uzuka. OCHOBBI 3JIEKTPOAMHAMUKA. DJIEKTPOMArHUTHBIC Kojieba-
HUS 1 BOJNHBI : yueOHoe mocobue / C. U. Ky3nenos. — 4-e uz ., ucnp. u gomn. — Mocksa : By-
30Bckuil yueOHuk : UHOPA-M, 2022. - 231 c. - ISBN 978-5-9558-0332-6. - Tekct : anek-
TpoHHBIN. — Pexxum nocryna: https://znanium.ru/read?id=399959.

4. Ky3nenos, C. U. ®usuka. BonHoBas ontuka. KBanToBas npupoja u3mydeHus. Jiie-
MEHTBI aTOMHOH U AepHoi Gu3uky : yuebnoe nocodue / C.U. Kysnenos, A.M. Jlunep. — 3-¢
u31., mepepad. u mon. — Mocksa : By3oBckuii yueonuk : UTHOPA-M, 2024. — 212 c. - ISBN
978-5-9558-0350-0. - Tekcr : AIIEKTPOHHBIN. — Pexum J0CTyMa:
https://znanium.ru/read?1d=436939.

0) /lomoJiHUTe IbHASA JIUTEpPaTypa:

1. Usnues, A. Jl. ®usuka : yaednoe nocodue / A. JI. Usnues. - CII6. : Jlanp, 2008. -671
C. : Wi, rpad. - (YueOnuku 11t By30B : CrienpanbHasi 1utepatypa). - TeKCT : HemoCpeACTBEH-
HBIH.

2. Koukum, 1O. I1. YueGnsle 3agaun no ¢pusuke : yaueonoe nocodue / FO. I1. Koukun, U.
1O. boraueBa ; MI'TY. - Marautoropck, 2014. - 138 c. : wi1., cxemsl, Ta0i. - TekcT : Hemo-
CPEACTBEHHBIM.

3.Kypc ¢uzukmu : yuebnuk : [B2 T.]. [T.] I/ [B. B. Apcentses, B. . Kupmmmuenkos, C. 1O.
Kusizes u nip.]; moxa pen. B. H. JlozoBckoro. - 6-¢ u3a., ucnp. u xom. - CII6. u ap. : Jlans, 2009. -
572 c. : wi., Tabn. - (YaeOHuku 11 By30B : CrieruanpHast TuTeparypa). - TEeKCT : HermocpeacT-
BEHHBIM.

4. CnipaBoyHuK 1o ¢usuke. GopMysbl, TaOIUIBI, CXEMBI. : IEep. ¢ HeM. / o pea. X.
MTekepa, nox pexa. K. B. Cmupnoga. - M. : TEXHOC®EPA, 2009. - 1262 c. : wi., rpad., Tadm. -
TeKCT : HenmoCpEeACTBEHHBIH.

B) MeToauuecKue yKazaHus:

1. Mexanuka. MonexkynspHas pusruka u TepMoAnHAMUKA : Jadop. nmpaktukyMm / [E. H.
Acranos, 3. H. boruesa, JI. C. JlomxenkoBa u ap.] ; MH-T sHepreTuku u aBromatuku MI'TY,
[kad. Pusuku]. - Marauroropck, 2011. - 103 c. : wi., rpad., cxemsl, Tadi. - TekcT : Hemocpea-
CTBCHHBIM.

2. Onexrpocraruka. [IocTOSHHBIN TOK. : TabopaTopHbIi pakTukyMm / [M. B. Beuepkun,
E. E. Emuceea, C. T'. llleBuenko ; mox pen. M. B. Beuepkuna] ; MI'TY, [kad. ¢usuku]. -
Marnutoropck, 2011. - 60 c. : ui., Tabm. - TekcT : HemocpeACTBEHHBIH.

3. DnekrpomaruerusM. OnTuka : 1abopaTOpHBIN NpakTHKyM 1o ¢usuke / [cocrt. : W. 1O.
borauena, B. I'. boukapes, U. H. 'maustymmn u np.] ; MI'TY, kad. ¢usuku. - MarHutToropck,
2001. - 77 c. : un. - Tekct : HEMOCPEACTBEHHBI.

4. dusuka aToMa, TBEPOro Tena, siapa : yueoHoe nocobue / B. K. benos, C. A. byrakos,
0. M. Jly6ocapckas u ap. ; MI'TY. - Marautoropck : MI'TY, 2008. - 57 c. : uin., Tabi. - Tekcr :
HEINOCPEACTBEHHBIM.



5. borauesa, 1. 0. Meronuka pemenus 3ajau rno ¢pusuke. Mexanuka : yuebnoe nocooue / 1. 1O.
borauea, O. H. BoctpoknyroBa ; MI'TVY. - [2-e u3a., noarot. no ned. u3a.2017 r.]. - Maruu-
toropck : MI'TY, 2018. - 1 anekrpon. ont. auck (CD-ROM). - 3arn. ¢ tutyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3567.pdf&show=dcatalogues/1/151
5210/3567.pdf&view=true (mata oOpamenus:04.04.2025). - MakpooObekT. - TekcT : aiek-
TpOHHBIN. - CBeneHus 1ocTymnHbl Takxke Ha CD-ROM.

6. ®u3nKa : METOAMYECKOE TOCOOHE NIl CaMOCTOSTENIbHON MOJATOTOBKU K J1TabopaTop-
HbIM 3aHaTHsIM. Y. 2. DnexktpudectBo u MarHetusm, ontuka / I'. H. Acpuiryxxuna,C. M. T'omo-
Bu3HHH, C. I'. Murpanosa, E. C. Cadonosa ; MI'TY. - Marauroropck : MI'TY,2012. - 1 snek-
TpoH. ont. guck (CD-ROM). - 3arm. ¢ Turyn. o2kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2991.pdf&show=dcatalogues/1/113
4925/2991.pdt&view=true (mara oOpamenus: 04.04.2025). - MakpooObekT. - TekcT : aiek-
TPOHHBIN. - CBeieHUs NOCTYIHBI Takke Ha CD-

ROM.
r) [Iporpammuoe odecneyenne u UHTepHeT-pecypcebi:
IIporpammHoe o0ecnieueHune
HaumeHnoBanue N
0 Ne noroBopa CpoK AeHCTBUS JTULIEH3UU

MS Office 2007 Ne 135 ot 17.09.2007 GeccpOUHO
Professional
7Zip CBOOOZHO  pacmpocTpaHsIieMoe OecCpovYHO

IIpodeccnonanbHbie 02361 JAHHBIX U HH(POPMALMOHHBIE CIPABOYHbIE CHCTEMbI

Haspanue kypca CchlIKa
DnekTpoHHas 0asa nepuoandeckux m3ganuii East View
Information Services, OOO «1BUCy

9 MaTtepuaJjibHO-TEXHHYECKOe o0ecnevyeHne TUCUUIIMHBI (MOIYJIs1)

https://dlib.eastview.com/

MatepuanbHO-TeXHUYECKOE 00ecredeHne TUCITUIINHBI BKITIOYAET:
JlexuiMOHHAs AyAUTOPUS BKIIOYAET:
MynpTUMeUIHBIE CPEACTBA XPaHEHUs, TIepejaul U IPeCTaBIeHUs HH(GOpMaLUU.

Jlaboparopus «MexaHUuKH, MOJIEKYJIAPHON (PU3MKU U TEPMOJUHAMUKHY BKIIIOYAET:

1. bBannucTuyeckue MasiTHUKH.

2. Mastauk O6epoeka.

3. Ou3nuecKuil MasiTHUK.

4. Mocka I'anpTOHA.

5. JJabopaTopHast ycTaHOBKa JUIsl HCCIIEAOBAHUS paCTIpe/ICICHUs] TEPMOIIEKTPOHOB 110
MOJIYJIIO UX CKOPOCTH.

6. JJabopaTopHas ycTaHOBKa JUIsl OTpeeIeHNs TToKa3aTesei aaunadarsl Y METOA0M
Knemana u [Iezopma.

7. JJabopaTopHast ycTaHOBKa JUIs TPOBEPKH 3aKOHA BO3PACTAHUS SHTPOIHH B
nporiecce nuddy3un razoB Ha MOJICIIN MTEPEMENTUBAHUSI IIIAPOB.

8.JJaboparopHast ycTaHOBKa JUIsI TPOBEPKH 3aKOHOB BO3pPACTAHUSI SHTPOIHUHU B
MpoIiecce TerI000MeHa.

9.YcranoBka 1abopaTtopHast Ui U3y4eHHs 3aBUCUMOCTH CKOPOCTH 3ByKa OT
temnepatypsl "MP-C3-M"

10. YcTranoBka 1abopatopHasi Uil UCCIICAOBAaHMS TEIUIOEMKOCTH TBepaoro tena "Md
-TET-M".

11. YcranoBka 1abopatopHasi JUIst OpeieiIeHNs] YHUBEPCAIbHOM ra30Boi
noctostHHON "M®-OI'TI-M".

12.Ctenn nabopaTopHbIi ra30BbIE MPOLIECCHI.



13. MepuTtenbHbIil HHCTPYMEHT.

JlaGopatopust «DNEKTPUYECTBA U ONTHKI BKIIOYACT:

1. JIabopaTopHasi ycTaHOBKa JJIsl HCCIIEOBAHUSI 3JIEKTPOCTATHUECKOTO TOJIS C
IIOMOUIBIO OJIMHAPHOIO 30HAA.

2. YcTaHOBKa ISl IIYHTUPOBAHUS MUJUIMAMIIEPMETPA.

3. YcranoBka gabopaTopHas AJ1s ONpeaesieHIsI HHAYKTUBHOCTH COJICHOU A U
MarHuTHON MPOHUIIAEMOCTH.

4. YcraHoBKa J1abopaTopHast U U3y4eHHs pe30HaHCa HANIPSHKEHUH U ONpeIeNICHHS
WHJIYKTUBHOCTHU

5. JJabopaTopHast ycTaHOBKa JUISl U3YYEHUS ITTMHBI CBETOBOM BOJHBI U XapaKTEPUCTUK
T PaKIMOHHON PEIICTKH.

6. JJabopaTopHas ycTaHOBKa JUIsl ONPEACTICHUS paiyca KPUBU3HBI TUH3BI U JUTHHBI
CBETOBOI BOJIHEI ¢ IIOMOIIELIO KoJiel HeroToHa.

7. JJabopaTopHas ycTaHOBKa JUIsl OTpeIeIeHNs] KOHIIEHTPALUU pacTBOPOB caxapa H
MOCTOSIHHOW BpalieHus.

8. MepuTenbHbII HHCTPYMEHT.

JlaGopaTopust «AToma, TBEPIOTO Tea, SAPa» BKIIOYACT:

1. JJaboparopHasi ycTaHOBKa JUUIsl ©3y4eHUs BHEIIHETo (poTorddexra.

2. YcTaHOBKa JUIsl U3YYEHHUS CIIEKTpa aToMa BOJIOPO/Ia U ONPEETCHUS TOCTOSTHHOM
Pun6epra.

3. YcranoBka nabopatopHas UIsl OIpeieieHHs MOTeHInalna Bo30yKIeHus rasa.

4. YcTaHOBKA /IS OTIPEACTICHUs JIIMHBI TPOOETa YacTUIl B BO3IyXeE.

5. MepuTtenbHbId HHCTPYMEHT.

AynuATOpHH [UIA TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAUH, TEKYIIETO KOHTPOJISA
Y IIPOMEKYTOYHOM aTTECTAlMU BKIIFOYAIOT: HHTEPAKTUBHAS J0CKaA, IPOEKTOD;
MynbTUMEIUINHBIN IPOEKTOP,dKPAH.

AyIUTOpHH I CAMOCTOSITENILHON pabOTHI € BBIX010M B IHTEpHET U C IOCTYIIOM B
ANEKTPOHHYIO MH(DOPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

KOMITBIOTCPHBIC KJTACChI; YNTAJIbHBIC 3aJIbl 6H6HI/IOT€KI/I HepCOHa.HBHBIe
koMmmbioTepsl ¢ maketoM MS Office, ¢ BbIxogom B IHTEpHET M ¢ TOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTENFHYIO CPEly YHHBEPCUTETA BKIIOYAIOT: TIEPCOHABLHBIC
KoMIbioTepsl ¢ maketoM MS Office.

[Tomenienune a1 XxpaHeHUsT U TPOYUITAKTHIECKOTO O0CTYKUBaHUS y4eOHOTO
000pyI0BaHUs BKIIOYAIOT: CTEIIAXHU, CeU(bI U1 XpaHeHUs: yueOHOro 000py10BaHHU.
WHCTpyMEHTHI 7151 pEMOHTa 000PYIOBaHHS.



IIpniaoxenne 1. YdeOHo-MeTOoaMYecKkoe o0ecmevyeHHE CAMOCTOSATEJbHON pPadoThl
o0y4ammxcs
[To mucuunnuue «®u3nka» NPeayCMOTPEHA ayJUTOpPHAs W BHEAYJUTOPHAs CaMOCTOSITEIIbHAs
paboTta 00y4aromuXCs.
AynuTopHas caMOoCTOsITeNIbHAsE paboTa CTYEHTOB MPEANOIaraeT pelieHne KOHTPOIBHBIX 3a1a49
Ha MPAaKTUYECKUX 3aHATHSIX.
1 cemecTp
KonrtpoabHnas padora Ne 1 «®u3nveckne 0CHOBbI MEXaHUKI)
3aganue 1. Pagnyc-BeKTOp YacTHIIBI ONPEIENSACTCS BRIPDAXKEHUEM 7 =373 +471°) + 7k , TAE f,]',/g -
eaAuHUYHbIe BekTopa ocell X, Y, Z. Beruncnuts: 1) myTs S, npoiiaeHHbli yacTuiei 3a nepssle 10c,
2) Monyib TiepemenieHust Ar 3a Toxxe Bpems, 3) yckoperue dacTuilpl. OtBer: S=500M, Ar=500mMm,
a=10 m/c’.
3amanme 2. Koneco BpamaeTcss BOKPYr HEMOJBH)KHOM OCH TaK, YTO YroJl MOBOPOTAa 3aBUCUT OT
BPEMCHH 110 3aKOHY ¢=10+20-¢-2-¢. Haiitu: 1) cpenHee 3Ha4CHHE YIIOBOH CKOPOCTH () 3a

MPOMEKYTOK BpeMeHH OT t=0 10 OCTaHOBKH; 2) YIJI0BOE YCKOPEHHE B MOMEHT OCTAaHOBKH KOJIECa;
3) MoJTHOE YCKOPEHHE TOYKH, HaxoAsmIeics Ha pacctosiaan 0,1M OT OCH BpaleHus 1JIT MOMEHTa
Bpemenn t=4 ¢. Otser: 10 pan/c; -4 pag/c’; 1,65 m/c’.

3apanme 3. [Io TOpU30HTANBHON MOBEPXHOCTU JBUXKETCS TEJIO MACCOM m=2 Kr MoJ ACHCTBUEM
cunbl F=8 H, HanpaBieHHOW MO yriom 0=60" k ropu3oHTy. HaliTu paccrosinue, KOTopoe mpo-
IIJIO TEJI0, €CIIM €r0 CKOPOCTh YBEMUUMIAch € 3 10 5 M/c, a KOOQPUIMEHT TPEHUS MEXKIY TEJIOM H
MoBEepXHOCThIO paBeH pu=0,1.0TBeT: 5,9 M.

3ananue 4. [llap maccoit m;=5 Kr ABMXKETCA CO CKOPOCThIO V= | M/C M CTaJKMBaeTCs C TO-
KOSIIIIUMCS IapoM Maccor mp=2 kr. OnpeAennuTe CKOPOCTH IIapoB MOCye yaapa. Y aap CUUTaTh
YIPYTUM, IpSIMbIM U IIeHTpanbHbiM. OTBeT: 0,43 M/c, 1,43 M/c.

3ananue S. YpaBHeHue KoneOaHUM TOYKM UMEET BUJ: x=A-cosw(t+7) , TA€ A=0,02 M, o= c'l, T

=0,2 c. Onpenenuts Nepuoj, HadyanbHyIO a3y KonebaHuil TOUKH M €€ YCKOpEHHE B MOMEHT
Bpemenu 1 c. OtBet: T=2 ¢; ¢¢=0,27 pax; a =0,16 M/,
KonTpoubnas padora Ne 2 «Cratucrnueckasi pu3nka 1 TepMOAMHAMHKA)
3ananue 1. Halimure 11t ra3000pa3HOTO a30Ta TEMIEPATYPY, MPU KOTOPOH CKOPOCTSIM MOJIEKYJT
vi = 300 M/c 1 vo = 600 M/C COOTBETCTBYIOT OJIMHAKOBBIC 3HAUECHUS (PYHKLIUHU PACHpEICTCHUS
Maxceenna f{V). Otser: 5 _ mU5 =V7) 10 e
4k In(V, /7))

3ananue 2. VneanpHbIA ABYXaTOMHBIM Ta3 00bEeMOM S5 JT U JIaBJICHUEM 10° ITa HU30XOpUYECKHU
Harpenu, B pe3yJbTaTe YEero CpeiHsAs KUHETUYeCKas SHEprusi €ro MOJIEKYJ YBEJINYWIACh OT
0,0796 5B no 0,0923 5B. Ha ckonbko mpu 3TOM M3MEHUTHCS JaBlicHHE Ta3a? B nanpHeimeM ras3
U30TEPMHUUYECKH PACIIMPUIIN 10 HavaubHOTO faBieHus. Omnpenenute o0beM ra3a B KOHIE IPO-
necca. OrBer: yBenuuutcs Ha 0,16 Mlla; 5,8 1.
3apanme 3. Onpenenure KOAPPHUIMEHT TEIUIONPOBOAHOCTH A a30Ta, €clii KO3 (UIIMEHT AuHA-
MHUYECKON BA3KOCTH 1| ISl HETO MPH TeX ke ycnoBusax paBeH 10 mklla-c. Oteer: A=7,42 MB1/™M-K.
3aganue 4. 12 r a30Ta HaAXOAATCS B 3aKPBITOM cocyae o0bemoM 2 1 mipu Temneparype 10°C.
[Tocne HarpeBaHus 1aBJIEHUE B COCYAE CTAJIO PABHO 104MM.pT.CT. Kaxkoe xonmmuecTBo Temuia 0110
cooBeHo rasy npu Harpeaunn? Otsert: 4,1-10° JIx.

3apganme 5. Cmemanu Boay maccor my=5kr npu temnepatype T1=280 K ¢ Bogoil maccoit
my=8kr npu Temmneparype T, =350 K. Haiitu: 1) remnepatypy 0 cmecu; 2) usmenenue AS 3H-
TponuH, nmpoucxosiiee npu cmemmBanuu. Oteet: 323 K; 0,3 xJIx/K.
KontpoabHnas padora Ne 3 «1eKTpH4eCTBO 1 MarHeTU3M»
3apanme 1. Dnexkrpuueckoe noje cozaaHo AByms 3apsanamu ;=10 vHKim u  qp=-20 aKi, Haxo-
nsmuMucs Ha pacctosaud d=20 cm apyr ot apyra. OnpeaenuTs HanpsKeHHOCT MOJIS B TOUKE A,
yAaJIEHHOM OT MEpPBOro 3apsaa Ha pacctosinue 11=30 cM u oT BTOporo Ha r,;=50 cM. Paccunurars
paboTy, KOTOpYI0 HEOOXOAUMO COBEPILUTH, YTOOBI IIEPEHECTH TOUYCUHBIN 3apsi q0=5-10'4 K u3
TOYKH HaXOJAIIUKCS ITOCEPETUHE MKy 3apsaamu B Touky A. Ortset: 280B/Mm, 0,42 JIx.
3aganue 2. lmeercs npenHazHAueHHBIA AJI1 U3MEPEHUS pa3HOCTH moreHuuanoB 1o 30 B
BOJIBTMETP CONpOTHUBIIEHHEM 2 KOM, KoTOoporo pazaeneHa Ha 150 nenenunii. Kakoe conportuBie-



HUE HAJI0 B3ATh M KaK €r0 BKJIFOUUTh, YTOOBI 3TUM BOJBTMETPOM MOKHO OBLIIO U3MEPHUTH PAa3HOCTh
noTeHnuanoB a0 75 B? Kak uamenurtcs npu 3Tom 1ieHa aenaenust BoiabtMerpa? Otet: 3 kOwm, 0,5
B/nenn.

3ananue 3. [To mpoBosoYHON paMke uMmeromel GopmMy MPaBUILHOTO IIECTUYTOJIBHUKA, UACT TOK
cunoif [=2 A. Ilpu 3TOM B LIEeHTpe paMKu 00pa3yeTcsi MarHUTHOE I0JIe C HANPSHKEHHOCTHIO 33
A/m. Haiiti nimuHy pOBOJIOKH, M3 KOTOpO# caenana pamka. Otset: [=0,2 M.

3ananmue 4. [IpoBoasinas pamka nmomenieHa B OAHOPOJAHOE MarHUTHOE ToJie ¢ uHaAykuei B = 0,1
Tn. [ImocKoCTh paMKH COCTABIISIET C HAMPABICHUEM MATHUTHOTO MOJISI  YTOJ (¢ = 30°. Inommams
pamku S = 20 oM, conpotusiieHue R = 0,1 Om. MarautHoe nojie paBHOMEPHO YMEHBILIAETCS 10
Hyns 3a Bpemst At=0,1 c. Onpenenute: a) cpeaHee 3HaUYECHUE 1.J1.C. UHAYKIIMH, BO3ZHUKAIONIEH B
pamke; 0) crily UHAYKIIMOHHOTO TOKA; B) 3apsiji, KOTOPBIA MPOTEUET MO PaMKE 32 BPEMSI YMEHb-
menns moirst. OteeT: 1 MB; 10 MA; 10° K.

3aganue S. ConeHoup ¢ MHAYKTUBHOCTBIO L=7 MI'H u akTMBHBIM comnpoTuBieHneM R=44 Owm
MOJAKJIIOYWIN K HCTOYHHUKY MOCTOSIHHOTO HanpspbkeHust Up, a 3aTeM K FeHepaTopy CHHYCOMAAIIb-
HOT'O HaIPsDKEHUS ¢ AeUCTBYIOIIMM 3HadeHueM HanpsbkeHus U =U,. IIpu kakoi gacrore rese-
paTopa MOIIHOCTb, OoTpebdisieMasi CoJIeHOUA0M, Oy/IeT B 5 pa3 MeHbIIe, YeM B IIEPBOM cirydae?
Otset: v=2 kl'11.

2 cemecTp
KonTpouabsnas padora Ne 4 «Onruka»
3ananue 1. B onbite FOHra Ha mytu oHOTO M3 UHTEPHEPUPYIOMUX JTydel MmoMenanach TOHKas
CTEKJIIHHAS IJIACTUHKA, BCJIEICTBUE YETo IIEHTPaJIbHAs CBETIIAs MOJI0ca CMEIAnach B MOJIOXKEHUE
MEepPBOHAYAILHO 3aHATOE ISATON CBETJIONW MOJIOCOM(HE cumMTas IeHTpaibHOM). Jlyd magaer Ha
IJIACTUHKY NMepreHIuKysipHo. [lokazaTens npeiaomieHus miacTuHku n=1,5. /[n1Ha BoaHBI cBeTa
A=6-10" M. Kakosa ToJIMHA IacTUHKU? OTBET: 6 MKM.
3aganue 2. benblii cBET NagjacT HOPMAJILHO Ha OBEPXHOCTh CTEKJISIHHOM IUIACTUHKH TOJILMHON
d=0,4 mMxm, HaxosIIekCs B Bo3ayxe. [loka3zarens npenoMiieHus cTekna ne,=1,5. Onpeaenure: a)
TEOMETPUYECKYI0 M ONTHUYECKYI0 PAa3HOCTh XOAa MHTEPPEpUPYIOMIUX Jydel B MPOXOAALIEM
cBeTe, 0) ATUHBI BOJIH, HHTEHCUBHOCTh KOTOPBIX OCJIA0JISIETCS MOCIe MPOXOXKACHUS TUIACTUHKH.
CuutaTh, YTO BUIMMAas 4acTh CIIEKTPA JIEKUT B MHTEpBaje AauH BoaH ot 0,4 1o 0,7 mxM. OTBeT:
0,8 mxm; 1,2 mxMm; 0,48 MKM.
3ananme 3. Ha nmudpakuroHHyIO pemieTky HOpMajbHO MaJaeT Mmydok cBera. KpacHast muHUS
JUTMHOM BOJIHBI A=63(0 HM BHJIHA B CIIEKTPE TPETHETO MOPSAKA MO YIJIOM q)=710. Kaxkas crek-
TpajibHasl JUHUS BHUJIHA IMOJ 3THUM € YIJIOM B CHEKTpPE YeTBEpTOro mnopsjaka? Yemy paBHa Mo-
crosiHHas pemeTku? CKOJIBKO BCEro KpaCHbIX MaKCUMYMOB Jaet 3Ta pemierka? Otset: 473 HMm; 2
MKM, 7.
3ananme 4. JIBa monspuzaTopa pPacmoyIOKEHbI TaK, YTO YIrOJd MEXIYy HX IUIOCKOCTAMH
nponyckauust paseH  25°. Onpenennrts, BO CKOJIBKO pa3 yYMEHBLIMTCS HHTCHCHBHOCTH
€CTECTBEHHOT'0 CBETa MPH MPOXOXKJIEHUHU: 1) yepe3 oauH (MEepBbIN) MOJIIpU3aTop, 2) uepe3 oda
nossipuzaropa. Koadpdunuent nornomenus csera B nonspuzatope paseH 0,08. Otser: 2,17;
2,88.
3ananue 5. Kakas nons sneprun (POTOHA H3PACX0J0BaHA HA paOOTy BBIPBIBAHUS DJIEKTPOHA, €CIIH
KpacHas rpanuina Gorodddexra 307 HM U MaKCUMaJIbHAsI KHHETUYECKAst YHEPTUS (HOTOIIIEKTPO-
HoB 1 »B? Ortser: 0,8.
KonTpoasHnas padora Ne 5 «KBanToBasi puzuka»
3aganue 1. YepHoe teno mmeer temneparypy 3 kK. Ilpu oxnaxiaeHuum Tena AjauHa BOJIHBI,
MPUXOAIIASACS HA MAKCUMYM H3JTy4aTeIhbHOW CIIOCOOHOCTH, M3MEHWIach Ha 8 MKM. Jlo Kakoi
TeMIEepaTypbl oxJyaguiocs Teno? Oteer: 323K.
3ananue 2. DIeKTpoH oOamaer kuHeTHIeckoi sHeprueit 30 3B. Onpenenuts AeOpOIIEBCKYIO
JUTMHY BOJIHBI AJIEKTPOHA. BO CKOJNBKO pa3 M3MEHHUTCS 3Ta JJIMHA BOJIHBI, €CJIM KHHETUYECKast
sHeprusa yMeHbmutes Ha 20%? OtBer: 2,2- 101 Mm; 1,12,
3ananme 3. [Ipu IBMKEHUHM YaCTHIIBI BJIOJb OCH X CKOPOCThH €€ MOKET OBITh OIpe/iesieHa C TOU-
HOCTBIO (ommnOKoi) 1o 1 cm/c. Haiitu Heonpe1eIeHHOCTh KOOPIMHATHI, €CIIM YaCTUIICH SIBIISETCS:
1) aextpon, 2) apoburka Maccoii 0,1r. Otser: 0,01m; 107%m.



3ananue 4. Yactuma HaxoauTcs B OECKOHEYHO TNTyOOKOWH OJHOMEpPHOW MOTEHLUATBbHON MMes
MUHMMaJIbHYIO 9Hepruo. KakoBa BeposATHOCTh OOHApyKEHHs YaCTHUIIBI B CPEIHEH TPETH SMBbI?
Otsert: 0,609.

3apanue 5. OnpenenuTs JJIUHY BOJHBI, COOTBETCTBYIONIYIO TPETheH JiMHNM cepun bansmepa: 1)
B cniektpe uznyyenuu Bogopona, 2) B cnekrpe nsznydenus nona renus. Otset: 434uM, 109uM.

KonTposabHas padora Ne 6 «@u3zuka siipa v 3J1eMEeHTAPHbIX YaCTHID)

3apanue 1. [lepBoHauanbHas Macca H30TONA UPUIUS - [r PaBHA M = 5 T, IEPHOJ TOJY-

pacnana 75 cyrok. OmnpenenuTe, CKOJIBKO siiep pacmanercs 3a 1 CeKyHIy B 3TOM Ipemnaparte.
CKOJBKO aTOMOB 3TOr0 Mpemnapara octaneTcs: yepe3 30 CyTOK M BO CKOJIBKO pa3 U3MEHUTCS aK-
TUBHOCTbH Ipenapara 3a 3to Bpems? Otsert: 1,67 1015; 1,2- 1022; 1,32.
3apanue 2. Anpo 6epunnus-7 f-pannoakTuBHO 1o cxeme K-3axBata. 3amucars peakiuto. Kakue
YaCTHUIIBI IPU 3TOM 00pa3oBaIiCh?
3ananue 3. HelirpuHHOE M3ITydeHHE 3BE3/IbI MOXKET BO3HUKHYTH 3a CYET OOBEAMHEHHS IBYX
IPOTOHOB ¢ 00Opa3oBaHUEM JIeHTOHA. 3anuIuTe peakiuio. Kakue yacTuisl eme odpa3yrorcs B
3TOM peakuu?
3aganue 4. Haiitu 3Hepruio cBs3u sapa, KOTOPOE UMEET OAMHAKOBOE YHMCIIO IPOTOHOB U
HEUTPOHOB U painyc, B OJITOPA pa3a MEHbIIUN paguyca sapa 47 . OTBeT: *Be, 56, 5 MaB.
3apanue 5. VI3 nepBoHaYaIbHO CBOOOJHBIX MPOTOHOB M HEUTPOHOB OOpa3yeTcs sApO yr-
nepona-12. Kakast sHeprus mnpu 3ToM BbIAEIAETCS, KaK OHA Ha3bpiBaeTca? Ecau cuHTE3npoBath
TakuM oOpa3oMm | T yriepoja, TO CKOJIBKO BCEro BBIAECIUTCS MpU 3TOM dHeprun? Kakomy komu-
yecTBY He()TH 3Ta 3Heprus skBuBanieHTHA? OTBeT: 92,4 M1B; 740 I'Ik; 16 T.

BaeaynutopHas camocTosiTenbHast paboTa 0O0ydarolIuxcsi BKIOYAeT B ce0s: MpopadoTKy JeK-
IIMOHHOTO MaTepuasa, H3y4eHHe JIMTepaTypsl 10 COOTBETCTBYIOLIEMY pa3/ely; peleHne WHAN-
BUAYaJIbHBIX JIOMAIITHHUX 33/1a4, TOJATOTOBKY K BBIIIOJHEHHUIO J1a00paTOPHBIX pabOT, MOATOTOBKY
K OTYETY 10 1TabopaTopHBIM paboTaM, MOATOTOBKY K CEMHHAPaM.

Hnoueudyanvnwvie oomawnue 3aoanus (U/]3)
1 cemecTp
3amaua Ne 1 «KuHemMaTHKa MocTynaTeJIbHOr0 M BPAIIATEIbHOIO IBUKEHU D)

Touka JBHIKETCS MO OKPY)KHOCTH PaauycoM 4 M o 3akony S = A+Bt rpe S — IIPOWICHHBIN
nyTh, A=8 M, B=2 M/, t- Bpems. OnpeiennuTh, B KaKO MOMEHT BPEMEHN HOPMAJIBHOE YCKOPEHUE
paBHO 2 m/c’. Haiitu CKOPOCTb, TAHTE€HIMAIBHOE U IMOJHOE YCKOPEHUE TOYKH B 3TOT MOMEHT
BpPEMEHHU

3amaua Ne 2 «/IlnHaMHKa MOCTYNATEIBLHOTO ABUKEHU S

Ha 0601 maxoBuka quamerpom 60cM HaMOTaH IIHYP, K KOHILY KOTOPOT'O NMPHUBSI3aH IPy3 ¢ MacCoi
2 xr. OnpenennT MOMEHT MHEPLIIMM MaxOBHMKa, €CJIM OH BPAILAsCh PABHOYCKOPEHHO IOJ JIEW-
CTBHUEM TPY3a, 32 BpeMs t=3¢ mpruobpen yrioByro cKopocTs 9 pan/c.

3amaua Ne 3 «/InHaMuKka BpamaTeJbHOI0 JABUKEHUSD)

Ha Basn B BUJie LMaMHApa ¢ TOPU30HTAIIBHOM OCBIO BpAllleHWsl HAMOTaHa HEBECOMAasi HUTh, K KOHIY
ee mpukpervieH rpy3. Kakyro yrioByro ckopocTh OyneT MMETh Basl CIyCTsl 2¢ IOC/ie Hayalia
JBUKEHMSI Ipy3a, €CiIM Macca Baja 4 kr, ero paguyc 20 cMm, Macca rpysa 0,2 kr, neiicTBueM cuil
TpPEeHMsI Ha JBUXKYIIHMECS Tea MOXKHO ITpeHeOpeyb

3agaua Ne 4 «3aKoHBI COXpaHEHHUsSI B MEXaHUKe»

JIBa ManbIx 1o pazMepy rpysa maccamu m;=10 Kr u my=15 Kr noABeIICHbI HA HUTSIX OJUHAKOBOMH
uHBL L=2 M B 0/1HO# TOYKE M COMPHUKACAIOTCS MEX Ty COOOH. MeHbIIMi Tpy3 ObUT OTKIIOHEH Ha
yroa 0=60" u ormynieH. OnpeneauTe BBICOTY, Ha KOTOPYIO MOJHUMYTCSI 00a rpysa mocjie abco-
JIOTHO HEYNPYroro yaapa

3agauya Ne 5 «MexaHn4eckue KoJIe0aHU D

Ilepuon 3atyxaromux konebanuit paseH T = 4c, nmorapupmMudeckuil JeKpeMeHT 3aTyxanus 1,6;
HavyanbHas ¢aza paBHa 0. CMmemenue Touku B MoMeHT T/4 paBHo 4,5 cm. HanucaTts ypaBHEeHUe
KOJIeOaHUH M MOCTPOUTH rpauK B Mpeaesax TpEX MepuoaoB

3agaua Ne 6 «PeJIITUBHCTCKAsI MEXaHUKA)



B naGopaTopHoii cucteme oTcyeTa oJHa M3 JIBYX OJUHAKOBBIX YACTHI] C Maccoil mg IMOKOMTCH,
Jpyrasi IBMXKETCS CO CKOpOocThio v=0,8¢ Mo HampaBJIeHUIO K MoKosuencsa yactuue. Onpenenure
PENIATUBUCTCKYIO MAcCy JIBHKYIIECHUCS YaCTUIIBI B JIAOOPATOPHON CHCTEME OTCUETa M €€ KHHETHU-
YECKYI0 SHEPTHUIO

3agaua Ne 7 «MKT. Cratucruyeckas ¢pusnka»

B cocyne oopemom 20 1 HaXOIUTCS CMECh BOJOPOJA M Telus moja AaBieHueM 2 atMm. OOmas
Macca cMmecu 5 T. M3BecTHO, 4TO cpefHssi KHHETHYECKasl SHEPIUs MOCTYIATEIbHOTIO ABUKECHUS
MoJieKyJa cMmecH razoB paBHa 0,038 3B. Bo ckoibpko pa3 OTIUYarOTCA Macchl BOJIOPOIA U TEIUS B
cmecu?

3agaua Ne 8 «MneaJLHBIN ra3y»

3 Mouis a30Ta IJIOTHOCTBIO p=1,251<r/M3 M30XOPHO HAarpeiu Tak, 4TO €ro JAaBJICHUE U3MEHUIIACH C
1,1-10° ITa mo 1,6:10°TIa, a 3aTem M300apHO CKallK JI0 MEepBOHAYANBHOU TeMmeparypbl. Onpe-
JENIUTE TEMIIEPATypbl B KaXKJIOM U3 TPEX OMHCAHHBIX COCTOSIHMM M KOHEUYHBbIH 00beM rasa. M3o-
Opasure rpaduKu 3TUX MPOILECCOB B KoopauHarax P-T

3amaua Ne 9 «IlepBoe Ha4YaJI0 TEPMOTUHAMUKID)

B pesynbrare nzorepMuueckoro pacumpenus azora maccod m=0.2xropu temneparype T=280 K
00beM ero yBenuumBaeTcs B 2 pasza. Onpeaenutsb: 1) paboTy A, COBEpIIIEHHYIO Ta30M IMPHU pac-
mupenuy; 2) usMeHenue AU BHYTpeHHEN 3Hepruy; 3) KOJIMYECTBO TEIUIOTHI Q, OJIy4EHHOE Ta-
30M

3agaua Ne 10 «Bropoe Ha4a/10 TepMOAMHAMHUKI

Kycoxk npaa maccoii m =200r, B3aTbIi ipu Temriepatype t; = -10C°, ObuT HarpeT 10 TeMIepaTypbl
t, =0C° u pacruiaBjieH, ocje 4yero o0pa3oBaBIIascs BojAa ObLIa HarpeTa 10 TeMIIEpaTyphl t3 =
10C°. Onpenenuts n3MEeHEHUE AS SHTPOIUH B XOJI€ YKa3aHHBIX MPOIECCOB.

3amaua Ne 11 «DuiekTpocTaTuka»

DnexTpuueckoe moisie cozgaHo aAByms 3apanamu ;=10 HKn n qu=-20 vKn, Haxogsmumucs Ha
paccrositaun d=20 cm apyr oT apyra. OnpeaenauTb HanpsHKEHHOCTh MOJISI B TOUKE A, yIalleHHOH OT
IepBOro 3apsizia Ha paccrosiHue 11=30 ¢cM U OT BToporo Ha 1,=50 cM. PaccuurtaTs paboTy, KOTOPYIO
HEOOXOIMMO COBEPIIHNTH, YTOOBI TIEPEHECTH TOYCUHBIN 3apsi q0=5‘10'4 Kn m3 Touxku Haxons-
HIUICS TOCEPEIMHE MEXKY 3apsiIaMH B TOUKY A.

3amaua Ne 12 «I1oCcTOSAHHBIN JIEKTPUYECKU A TOK»

Ha puc. 3.1. £,=1,0 B, &=2,0 B, £3=3,0 B, r;=1,0 Om, 1,=0,5 OmMm, 13=1/3 Om, R;=1,0 Om, R3=1/3
OwM. Onpenenute: 1) crIbl TOKa BO BCEX ydacTKax IeNu; 2) TEIUIOBYIO MOIIHOCTh, KOTOpast BbI-
JIEJSIeTCSl Ha COMPOTUBIIEHUHU Rj.
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3agaua Ne 13 «QuieKkTpoMarHeTu3sm»

[To nByM OECKOHEYHO AJIWMHHBIM IPSIMBIM TMapajjIeNbHBIM MPOBOJAM, HAXOISIIMMCS Ha pac-
crosauu R=10,0 cM apyr ot apyra B Bakyyme, TekyT Toku [;=20,0 A u ,=30,0 A oguHaKOBOIO
HanpasieHus. Onpenenure MarHUTHYIO MHAYKLUIO 1oyt B, co3gaBaemMoro Tokamu B TOYKax,
JeKaIluX Ha MPSMOHM, COeNUHSIONMX 00a mpoBoxa, eciu: 1) Touka C JNEXUT HAa PaCCTOSHUH
r1=2,0 cM JieBee JeBOro MpoBoaa; 2) Touka J[ JeXuT Ha paccTosHHUH 1,=3,0 CM IpaBee MpaBoro
npoBoja; 3) Touka G JAeKUT Ha paccTosiHUU 13=4,0 CM IIpaBee JIEBOro MpoBoja.

3amaua Ne 14 «QiiekTpOoMarHeTusM»

OnekTpoH, yckopeHHbll HampspbkeHneM U=200 B, BieTaeT B OJHOpPOJHOE MAarHUTHOE IIOJIE C
WHIYKIUEN B=0,7-10" Tn MEePNECHANKYISIPHO CUJIOBBIM JUHUAM. HaillTu paaumyc OKpy>KHOCTH,



10 KOTOPOH JBMXKETCS JIEKTPOH B MarHUTHOM I1oJIe U niepuoA ero BpameHus. Otset: R=0,68 wm;
T=5,1-10" c.

3apaua Ne 15 «D1eKTPOMarHUTHASI MHAYKIIUSD)

[TpoBoasmuii TIOCKUI KOHTYD, UMEIOINA (HopMy OKpYKHOCTH paauyca r = 0,05 M momenieH B
OJTHOPOJHOE MArHUTHOE TOJI€ TaK, YTO JIMHUW MArHUTHOW WHIYKIIMH TIOJISI HANPaBIICHBI IEp-
MEHIMKYJISIPHO TJIOCKOCTH KOHTypa. ConpoTtusieHue KoHTypa R = 5 OM. MarautHas uHIyKIus
Mmensiercs o 3akony B = kt, rine k = 0,2 Tu/c. Onpenenure: a) 3.71.c. HHIYKIUH, BOSHUKAIOIIYIO B
9TOM KOHTYpe; 0) CHIy MHAYKIIMOHHOTO TOKA; B) 3apsi, KOTOPHIA MPOTEUET MO KOHTYPY 3a
nepBbIe 5 CeKyH]T U3MEHEHHUS TOJIL.

2 cemecTp

3amauya Ne 16 «MaTepdepeHus cBeTa OT TOYEYHBIX HCTOYHUKOB)

B ombite FOHTa Ha MyTH 0THOTO M3 UHTEPPEPUPYIONINX JIydel MoMeNIanach TOHKas CTCKIISTHHAS
IJIACTUHKA, BCIEACTBUE YETO LIEHTPaIbHas CBETJIAs M0JIOCA CMEIAJIACh B MOJIOKEHUE TIEPBOHA-
YaJIbHO 3aHATOE IATON CBETJION MOJIO0COM(HE cuuTas LEeHTpaibHO). JIyd nmagaeT Ha NIacTUHKY
nepneHAuKyyIsipHo. [lokazatens mpenomiieHus rmiiacTuHkU n=1,5. J[nmuHA BOJNHBI A=6° 107 m.
KakoBa TonimuHa miacTUHKHA?

3amaua Ne 17 «UaTepdepeHnus cBeTa B TOHKUX IVIEHKAX»

[TnockomapanienbHas CTEKIsIHHAS TUIACTHHKA TOJMTUHON d=1,2 MKM | ¢ MOKa3aTeneM MpeoM-
JeHUs N=1,5 moMeleHa MeXly AByMs CpeZlaMu ¢ MOoKa3aTeasiMU MpeaoMIIeHHs n; U ny. CBET ¢
JUTMHOM BOJTHBI A=0,6 MKM I1a/laeT HOpMaJIbHO Ha TJIACTHHKY. ONpenenuTe ONTHISCKYIO pa3HOCTh
X0/1a BOJIH, OTPAXKEHHBIX OT BEPXHEH U HUKHEU MOBEPXHOCTEN IUIACTUHKHU U ONPEIEIINUTE, YCH-
JIHHE WJIN OCJIa0JIeHHe WHTEHCUBHOCTU MPOUCXOIUT MpPU HUHTEPHEPEHLIUU B CIEAYIOIIUX CIIy-
gasx: a) n;<n<np; 0) n;<n>n,

3amaua Ne 18 «/Iudppaxuus ®penens»

Haiinure paguycsl nepBbix Tpex 30H dpeHens Uil IUIOCKOW BOJIHBI, €CJIM PAaCCTOSIHUE OT BOJI-
HOBOI TTOBEPXHOCTH /10 Touku Habmoaenust 1 M. J[mmna Bomabel A=500 HM.

3agaua Ne 19 «/Inppakuus ®paynrodepa»

Haiitn HanGoMbIIui MOPSIOK CIIEKTPA ISl KEATOW JTUHUU HATPUS C JJIMHOW BOHBI A=589 HM,
€CJIM TIOCTOSTHHAS AUQPAKIMOHHON pemeTkn d=2 MkM. CKOJBKO BCETO MaKCHMyMOB JaeT 3Ta
pemetka? I[log kakum yriom ¢ HaOJIIOAaeTCs MOCAEAHUN MaKCUMyM?

3agaua Ne 20 «Ilonsipu3anus cBeTa»

Yron Mexay MI0CKOCTSIMU MPOMYCKAaHUs ABYX MOJSPU3aTOPOB PaBEH 50°. EcTecTBeHHBIH CBeT,
MPOXOJS Uuepe3 TaKylo cuctemy, ocnadnsercs B 8 pas. [Ipenebperast moTepsiMu cBeTa Mpu OTpa-
KEHUH, ONPEeIUTh KO (UIIMEHT MOTJIOIIEHUs CBETa B MOJIspU3aTOpax

3agaua Ne 21 «@oro3ddex

Onpenenuth HAaUMEHBITUH 3aJCPKUBAIOIIMK TOTCHIIMAI, HEOOXOIUMBIM I MPEKpaIleHUs
OMUCCHH C TIOBEPXHOCTH (POTOKATO/A, €CIIM OH OCBEIIACTCS U3Iy4eHUEM ¢ JUIMHOKW BonHbl 0,4
MKM, a KpacHasi TpaHulla JJIsl MaTeprana karoga pasHa 0,67 Mkm

3agaua Ne 22 «TenioBoe u3ryueHue»

Yepuoe Teno Harpenu ot TemmepaTypsl 600K no 2400K. Bo ckonbko pa3 yBenuumiach o01mas
TEIJIOBasi dHEpPrus, usnydaemas tenom? Ha ckojbko M3MEHWIAach JJWHA BOJIHBI, COOTBETCT-
BYIOIIIAsl MAKCUMYMY SHEPIUHU U3YyYEHHUS U CIIEKTPAJIbHBIA COCTAB U3Ty4EHHUS?

3agaua Ne 23 «Ippext Komnrona»

®dotoH ¢ sHeprueit 1 MaB paccesisics Ha cBOOOTHOM MOKOUBIIEMCsI IeKTpoHe. Haltn kuHeTH-
YECKYI0 DHEPIHI0 AJIEKTPOHA OTJAa4d, €CJIH B Pe3yibTaTe paccesHUs JUIMHA BOJHBI (DOTOHA M3-
MeHuIack Ha 25%

3amaua Ne 24 «JJj1eMeHTHI KBAHTOBOH MEXaHUKH

[Ipy ABMXKEHHMH YaCTHIIBI BIIOJIb OCH X CKOPOCTh €€ MOXKET OBbITh OMpefesieHa C TOYHOCTHIO

(ommbkoif) 1o 1 cm/c. HaiiTu HeompeneneHHOCTh KOOPAUHATHI, €CIM YacTUllel sBisercs: 1)
AIIEKTPOH, 2) ApobduHKa maccoi 0,1r
3agaya Ne 25 «YacTHna B NOTEeHIHATBHON AMe»



CoOcTBeHHast (DYHKIIHSI, ONMMCHIBAIONIAS COCTOSHHE MHUKPOYACTUIBI B OECKOHEUHO TIIyOOKOH
v, (x)= Csin 2 x

NOTEHLMATIBHOU sIME IHUPUHON {, uMeeT Buj [ . Vicnonp3ys yciIoBUSI HOPMUPOBKH,

OnpeAeauTs MNocTosiHHYo C.

3amaua Ne 26 «Atom no teopuu bopa»

Bbruncnuth paanycsl epBIX TpeX OpOUT JEKTPOHA B aTOME BOJIOPOIa

3amaua Ne 27 «U3ay4yeHne aToma»

Haiitu HanOomnpIIyro 1 HAMMEHBIIYIO JUIMHBI BOJIH cepud [lamieHa B crieKTpe M3JIydeHus! BOJO-

pona. CpaBHUTB NTOITYYCHHBIE 3HAYCHUS C JUIMHAMU BOJIH BUAUMOTO U3JIy4EHUS

3agaua Ne 28 «PaaH0aKTUBHOCTL»
192

IlepBonavasbHas Macca U30TONA UPUAUS 77 d paBHa m = 5 1, IepUOA noyrypacmnana 75 CyToK.
Onpenenure, CKOIBKO siep pacmaaercs 3a 1 cekyHay B 3ToM npenapare. CKOIbKO aTOMOB 3TOT0O
npenapara ocranercs yepe3 30 CyTOK U BO CKOJIBKO pa3 U3MEHUTCS aKkTUBHOCTH IIpenapaTa 3a 3To
Bpemsi?

3agaua Ne 29 «3akoHbI COXpaHEeHHS B SIICPHBIX PeaKIUIX»

B neHTpe conHIa NpoTeKaeT TEPMOsACpHas peaklns CUHTE3a Ieusl U3 BOAOPOa, B KOTOPOH U3
YETBIPEX IPOTOHOB 00pa3yeTcs A1po He' u 8a MO3UTPOHA. 3anuIINTE ATy peakiuto. Kakue emie
YaCTHUIIbI 00Pa3yIOTCs B HEM?

3agaua Ne 30 «JHeprus B siIepHBIX PeaKIHAX»

Kakoe komuaectso U™ «BBITOPAET» 3a TOJI B AJIEPHOM PEAKTOPE C MNEKTPUUECKON MOIIIHOCTBIO 1
I'Bt n x.g. 38%? Cuurath, 4TO pacnaj saep ypaHa IOJA ACHCTBHEM TEIUIOBBIX HEHMTPOHOB
MPUBOAUT K 00Pa30BaHUIO U30TOMOB KCEHOHA-141, cTpoHIHA-92 1 TpexX BTOPUUYHBIX HEUTPOHOB.

Ilepeuensv nadopamopnuix pavom

1 cemecTp

No 1 «IIpumeHeHnE 3aKOHOB COXPaHEHUsI AJIsl ONPEICTICHUS] CKOPOCTH TOJIETa YT

Ne 4 «MccnenoBanue BpalaTesbHOTO ABMXKEHUS TBEPIOTO TeJIa BOKPYT HEMOABMXKHON OCH»

Ne 5 «Onpeenenne xapakTepUCTHK 3aTyXalOMUX KOIeOaHu GU3NIEeCKOro MasiTHUKA

Ne 11 «M3ydyeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN»

Ne 14 «Onpenenenue mokaszarens aauadatsl MmetooM Kinemana u Jlesopmay

Ne 21 «MccnenoBanue 31€KTPOCTATHUECKOTO TIOJIS C TIOMOILBIO 30Ha

No 24 «Pacmmpenue npeena u3MEepeHUsl aMIIepMeTpa MOCTOSTHHOTO TOKa

Ne 28 «Ompenenenne WHAYKTUBHOCTH KAaTYIIKM MU MAarHUTHOM MPOHHULAEMOCTH (heppOMarHuT-
HOTO Tea

2 cemecTp

Ne 32 «Onpenenenune paanyca KpUBU3HBI JUH3BI U TOJOCH IPOITYCKaHUS CBETO(UIBTpA C TI0-
MO0 KoJel HproToHa»

Ne 34 «Onpenenenue JIMHBI CBETOBOM BOJIHBI U XapaKTEPUCTHK AUPPAKITMOHHON PEIIESTKI

Ne 35 «Onpenenenue KOHLEHTPALIMKA PACTBOPOB caxapa U MOCTOSTHHON BpallleHHsI»

No 36 «CHsiTHe BOJIBTAMIEPHBIX XapAaKTEPUCTUK (POTORIEMEHTA U OMPENICTICHUE €T0 YYyBCTBH-
TEIBLHOCTH

Ne 41 «MccnenoBanue Bo30yXIE€HUS aTOMOB Ta3a

Ne 42 «Onpenenenue rIaBHBIX KBAHTOBBIX YUCEN BO30YKICHHBIX COCTOSIHUN aTOMa BOJIOPOIay
No 51 «M3ydyeHune 3aKOHOMEPHOCTEH O-pacmazar»

Ne 53 «Ompenenenne MakCUMalbHOW SHEPTHM [-4acTHI M UACHTU(HUKAIMS PAJHOAKTUBHBIX
IpenapaToBy

Ilepeuens 60npocoe Kk ceMUHAPCKUM 3AHAMUAM
1 cemecTp

Cemuuap Ne 1 "KuHemaTnka M JMHAMHMKA NOCTYNATEJBHOIO M BPalIaTeJbHOIO
ABHKeHUH "
1. Mexannueckoe nuxkenue. Cucrema orcuéra. MaTepuanbHas TOUKA.



2. OCHOBHBIE KMHEMATUYECKUE XAPAKTEPUCTHKH: NEPEMEIICHHE, MyTh, CKOPOCTh, YCKOpPEHUE:
MOJIHOE, HOpMaJlbHOE, TaHreHIMaIbHoe. Kitaccuukanus 1BrKeHM.

3. IloctynarenbHoe nBuxkeHue. LlenTp macc. BpamarensHoe qBUKEHHE.

4. OCHOBHBIE KMHEMATUYECKHE XAPAKTEPUCTUKU BPAIIATEIBHOTO JBMXKEHMS: YroJl MOBOPOTA,
YIJI0BOE IIEPEMELIEHHE, YTIIOBbIE CKOPOCTh U YCKOPEHHUE.

5. CBs3b MEXAY JTMHEUHBIMU U YIJIOBBIMH XapAaKTEPUCTUKU JBH)KEHUSA. PaBHOMEpHOE M paBHO-
NepeMEeHHOEe BpalaTesibHoe ABIKeHUs. [IoHsTHEe COCTOSAHUS (PU3UUECKOM CUCTEMBI U YpaBHEHHUS
JIBUKEHHS.

6. JluHamMHueCcKue XapaKTEpUCTUKH: CUJIA , CUJIIOBOE MOJIE, Macca, UMITYJIbC.

7. 3axonsl HproTOHA.

8. JluHamHuecKkue XapaKTepUCTUKHU BPAIIATEIBHOTO JIBHIKEHHSI: MOMEHT CUJIbI OTHOCHUTEIBHO
0CH, MOMEHT HHepUHuHd. OCHOBHOM 3aKOH IMHAMMKHU BPalIaTEIIbHOTO JIBUKECHHUS.

Cemunap Ne 2 "3akoH coxpaHeHus"
1. 3aKkoH coXpaHeHUs UMIYJbCA, YCIOBUS €T0 BHIIOTHEHUS.
2. 3aKOH COXpaHEHHs] MOMEHTa UMITYJIbCa, YCIOBHS €0 BBIITOJHEHHUSI.
3. Pabora, momHocTh. PaboTa rpaBUTallMOHHON CHITBI, KOHCEpBAaTUBHbIE CHIIbL. PaboTa pesyinb-
TUpYIOIIeH criibl.  KuHeTnueckast 3HEprus, TeopeMa 00 N3MEHEHHH KHHETHIECKON YHEPTHUH.
4. 3aKOH COXpaHEHUsI MOJHOW MEXaHUYECKOW SHEPTrUH, YCIOBHS €rO BBIMOJHECHUS.
5. CoynapeHue AByX Tel.
6. CBs3b 3aKOHOB COXPAHEHUS CO CBOMCTBAMH MPOCTPAHCTBA U BPEMEHHU.

Cemunap Ne 3 "KoJse6anusi 1 BoJIHBI"
1. ®usnyeckuit 1 MaTEMaTUYECKUN MasiTHUKH.
2. T'apmonnueckue, cBOOOHBIC, BHIHYKICHHBIC W 3aTyxaromue KojeOaHus: nuddepeHmaib-
HbIE, TPaUKU, XapaKTEPUCTUKH.
SIBnenue pezoHaHca u ero ¢pusndeckas npuposa. [Ipumepsr.
Bonna. Bunet BorH. Mexanu3m 00pa3oBaHUsS MEXaHHYECKUX BOJH.
3ByKOBas BoJHA. MexaHnu3M 00pa3oBaHMs 3BYyKa B ras3ax.
BonHoBOE ypaBHEHHE.
Crosuas BoirHa. Mexanu3m 00pa3oBaHusl. Y paBHEHUE CTOSUCH BOJTHBI.

Nk W

Cemunap Ne 4 "CraTucTuyeckue MeTOo/Ibl ONMCAHUA MaKpocucTem'
BeposTHOCTH NOSBIEHUS JUCKPETHON U HENPEPBIBHOM CIIy4aliHbIX BEITUYHH.
DyHKIMA pacnpeiesIeHUs] BEPOSITHOCTEH. Y CIIOBUE HOPMUPOBKH.

Cpennee 1 Hanbosiee BEPOATHOE 3HAUCHUE CIIYIallHON BEIIMYUHBI.
Cratuctuueckue MeToibl. OCHOBHBIE TIOJIOKEHUS CTATUCTUYECKON (PU3UKU.
Pacnpenenenue Maxkcseia, ['aycca, bosnbumana.

SNk W=

Cemunap Ne S "TepmoanHaMuuyeckne MeTOAbI ONMMUCAHUS MaKpocucTem"
YpaBHEHHE COCTOSHUSA UACATBHOIO ra3a.
Pacnpenenenue sHepruu no creneHsM cBodoabl. CpeHsis SHEPTUsl MOJICKYIIbI.
TermoeMkocTs. MonsipHas U yienbHas TEIUIOEMKOCTH. Y paBHeHHEe Maliepa.
BuyTtpennss sHeprus kak QpyHKIMS cocTOsIHUS cucteMbl. PaboTa kak (yHKIUs nporecca.
[TepBoe Ha4anO TEPMOAMHAMUKH.
M3ompornieccel: M30TEPMUYECKUN, HM30XOPUYECKHUM, W300apuvecKuii, aanabaTU4ecKHii, mMo-
JIUTPONTUYECKU .
7. OuTponus. CBONCTBA 3HTPOINNUU U30JIMPOBAHHON CHCTEMBI.
8. BTopoii 3aKOH TEpMOIMHAMUKH.
9. Hukn Kapno. K.nn.a. nukna Kapso.

S e

Cemunuap Ne 6 "JiexkTpocTtaTuyeckoe moJie'
1. DnekTpocrarndeckoe mosie. DIeKTpudeckuil 3apaa. 3akoH Kyona.
2. HanpskeHHOCTb 3J1eKTPOCTaTUYeCcKoro nois. [IpuHiun cynepno3uuuu.



3. Tlorok BekTopa E . Teopema I'aycca.

4. TloTeHMaNBbHOCTD JIEKTPOCTATUUECKOTO MOJis. TeopeMa 0 HUPKYIIALHH.

5. CBs3b MEXIY HANPSIKEHHOCTHIO U MOTEHIIMATIOM.

6. 'eomerpuueckoe onrcanue noJisa. CHUIOBbIE JIMHUHU. DKBUIOTCHIIMAIbHBIE TOBEPXHOCTH.

Cemunap Ne 7 "Ilocrosinublii TOK. Llenu nmocrossHHOrO TOKA"
OnekTpuyeckuit Tok. [IOTHOCTH TOKa. YpaBHEHUE HENIPEPHIBHOCTH.
3akoH OMa AJ11 OTHOPOJHOIO YYacTKa LETH.

ConpotuieHue npoBogHruka. CoeTMHEHUE COTPOTUBIICHHUIA.

3akoH OMa AJ11 HeoJTHOPOAHOr O yuyacTka 1enu. Croponnue cuisl. J/1C.
[TpaBuna Kupxroda.

MomtHocts ToKa. 3akoH Jlxoyins-Jlenua.

S e

Cemunap Ne 8 ""MaraurtHoe noJie. JJeKTPOMArHUTHASA HHAYKIUA'"

1. McTOYHMKHM MAarHUTHOTO TOJsi. MarHUTHOE TOJI€ IBIDKYIIETOCS 3apsia U MPOBOJHHUKA C TO-
koM. 3akoH buo-Casapa.

2. IToToK M HUPKYJIALMS BEKTOpa MHAYKIMK MarHuTHoro nojsa. Teopema ['aycca u Teopema o
LUPKYJIALIUHA.

3. Cuna Jlopenna. JIBukeHune 3apssKeHHON YacTUIIBl B MATHUTHOM TIOJIE.

4. Cuna Amnepa.

5. 3akoH anexktpomarnutHor uHAYKIMu dapanes. [Ipasuno Jlenua.

6. BuxpeBoe aiekTpruueckoe moJe.

7. SIBnenune camomHaykiuu. UHIykTUBHOCTH. COJEHOU .

2 cemecTp

Cemunap Ne 9 "Unrepdepenuns u nudpaxknus ceera'

ONeKTPOMarHUTHBIE BOJHBI.

KorepeHTHOCTh 1 MOHOXPOMATUYHOCTH CBETOBBIX BOJIH.

WuTepdepeniius cBera oT IByX HCTOUYHUKOB.

WuTepdepenims cpera OT MI0CKONapaIeIbHONW TIACTHHKH.

WNuTtepdepenius cBeta OT IUIACTHHKY TTepeMeHHo# TonmuHbl. Konbsiia HeroToHa.

[Ipumenenne naTEphEpEHIINN CBETA.

Senenne mudpakmuu. OcobeHHOCTh AUdpakiuu CBETOBBIX BOJIH. Judpakmus dpenens u

Opaynrodepa.

8. Ilpunmun I'oitrenca-OpeHens. YOPOIIEHUE BbIUMCICHUN C MOMOIIBI BEKTOPHOM IHUarpam-
MBI.

9. Mudpaxuus Openens Ha KPyrioM oTBepcTUH. 30HBI DpeHerns.

10. Iudpakuus OpayHrodepa Ha y3KOUW TPIMOJIUHEHHON IIENU. Y CIOBUSI MAaKCUMyMa U MUHH-
MyMa. 3aBUCIMOCTh UHTCHCHBHOCTH CBETA OT YIJIa AU(PPAKITIH.

11. Iudpakuuonnas pemietka. OCHOBHBIE XapaKTEPUCTUKU AUGPAKIIMOHHON PEIIeTKH. Y CIIOBUS
TJIABHBIX MAKCHMYMOB I MUHUMYMOB U JOOABOYHBIX MUHUMYMOB.

Nk Wb =

Cemunap Ne 10 "Iloasipuzanus cera'

1. TMonspuzanus cBeta. ECTECTBEHHBIN M MOJISIPU30BAHHBIN CBET.

2. Tlonsipu3zanus cBeTa MpU OTPAKEHUH U MpeJoMIIeHnH. 3akoH bproctepa.

3. lonspuzanus mpu ABOMHOM JydenpenomicHuu. CBOHCTBa OOBIKHOBEHHOTO M HEOOBIKHO-
BEHHOTO JIy4YEeH.

4. Tonspuzanuonusie mpusmel. [Ipuzma Hukos.

5. 3axkoH Mamoca. AHanu3 NOJIsPU30BAHHOTO CBETA.

6. OnTHYecKu aKTUBHbBIC BellecTBa. BpalieHue miocKoCTH NoJISIpU3aiii CBETA.

Cemunap Ne 11 "KpanroBasi onTuka'
1. TeroBoe mu3nmydyeHue abconoTHO YepHOro Tena. 3akoH Credana — bonbpimMana. 3akoH cMme-
menus Buna.



2. KopnyckynsapHO-BOJIHOBOM Tyanu3M cBeTa. DHeprus U uMnyibe GoTtoHa. /laBneHue cBera.

3. ®otorpdexr. 3akonsl portorddexra. Popmyna DUHIITEIHA.

4. O¢pdexr Komnrona. Popmyna Komnrona.

5. BonHoBele cBoiicTBa yactull. JnmHa BoiHbl Ae bpoins. [lpunuun HeonpeneneHHoctu I'eit-
3eHOepra.

Cemunap Ne 12 "Crpoenne atoma"

Mopenu atoma. [InanerapHas MoJenb aroma.

ITocrynars! bopa.

Wznyyenue aroma BoJIOpoAa U BOJAOPOAONOA00HBIX cucTeM. CeKTpalIbHbIE CEPHH.
®opmyna bansmepa.

CnekTpbl MHOTO3JIEKTPOHHBIX aTOMOB. 3aKOH MO3JH.

Nk W=

Cemunap Ne 13 "OcHOBHBbIE I0JI0KeHUSI KBAHTOBOI MeXaHUKH'"

1. KBanToBbIe cocTosinus. BomHoBas ¢pyHkuus u ee ¢pusudeckuid cMpici. [lpuHimn cynepnosu-
nuu. YpasHenue lllpenunrepa, KBaHTOBBIE YPABHEHUS JIBHKCHHUSL.

2. HekoTopsie 3a1aun KBaHTOBOI MexaHukH. YacTtuiia B 66CKOHEYHO TITyOOKOH MOTEHIIUATBHOU
same. KBaHTOBaHME YHEPIUH.

3. KBaHTOBBIE uyHnCIa, XapaKTEPU3YIOIIUE MOJ0KEHUE JIEKTpoHA B aToMe. KBaHTOBaHue »HEp-
ruu. KBantoBanue MmomeHTa umnyibca. CiuH 3JIEKTPOHA.

4. Cxema dHepreTHUECKUX ypoBHEH aToMma Bojopoaa. [IpaBuia oToopa npu aTOMHBIX Iepexo/iax.
5. I'paHuLIBI IPUMEHUMOCTH KBAHTOBOW MEXaHUKH.

Cemunap Ne 14 " ATomHble siipa, ux cBoiicTBa. PaguoakTuBHoCTh"
1. SIBnenue pagoakTUBHOCTH.

2. OCHOBHOM 3aKOH paInOaKTUBHOTO pacnaaa. PaguoakTuBHbIE psIbI.

3. CocTaB M XapaKTEPUCTUKU aTOMHOTO sipa. SIaepHbIe CUIIBI.

4. KanenbHas u 000JI04€YHAsI MOACIH SACP.

5. Macca u sHeprus cBs3u siapa. Y AenbHas dSHeprus cBsi3u. Panuyc sapa.

Cemunap Ne 15 "Snepublie peakuun'

1. SnepHblie peakuu.

2. DHeprus siACpHOUN peaKIrH.

3. YpaBHEHHE U DPHEPreTHUECKOE YCIOBHE O-pacnajga. CBA3b PHEPIUM O-4aCTHULBI C MEPUOIOM
nostypacnaaa. TyHHenbHBIN 3P dekT npu o-pacnane. CIeKTp o-4acTHIL.

4. Xapaktep crnekrpa y-uzinydeHus. IIporecchl B3auMOJEHCTBUS Y-KBAaHTOB C BEIIECTBOM. 3a-
BUCHUMOCTb MHTE€HCUBHOCTH Y-U3JIy4EHHUSI OT TOJIIMHBI cJIosl BelecTBa. CpaBHEHUE MPOHUKAIO-
I CITOCOOHOCTH PA3IUYHBIX BUIOB U3ITyUCHHUS.

5. Tpu Buna B-pacraga. DHepreTudeckuii crektp [-uactuil. ['unmore3a HEUTpUHO. 3aKOHBI CO-
xpaHeHus npu B-pacnane. Jlenronsl. JlenToHHBIHM 3apsi.



7 OneHo4YHbIe CPeACTBA /ISl IPOBEAeHHUS IPOMEKYTOYHON aTTecTaAlluH

a) Ilnannpyembie pe3yabTaThl 00y4eHHSI H OLICHOYHbIE CPeACTBA VI NPOBeIeHHUS MPOMEKYTOYHON aTTeCTAlluM:

Kon
KOMIICTCHIINU

Nupukatop JOCTHKEHUS KOMITE-
TEeHIINU

OLieHOYHBIE CPENCTBA

YK-1 Cnocoben

OCYLIECTBJISITh KPUTHYECKUH aHAJIM3 MPOOJEMHbIX CUTYalMid HA OCHOBE CHCTEMHOI0 IO/IX0/1a, BLIPA0aTHIBATH CTPATErUIO AeCTBUI

YK-1.1

AHanm3upyeT npoOJIeMHYIO CH-
Tyallut0 KaK CUCTEMY, BBISIBJIAA €C
COCTABJISIIOIIUE U CBSI3U MEXKIY
HUMH

YK-1.2

Kputndyeckn oleHUBaeT HalIexk-
HOCTh HWCTOYHHKOB HH(OpMALNH,
paboTaer ¢ MPOTUBOPEUMBON WH-
dbopMmarueit U3 pa3HBIX HUCTOYHU-
KOB, ONpeEeseT MpoOensl B HMH-
dbopmaruu, HEOOXOaUMOW IS
peleHusi MpoOJIEMHON CHUTYaIluH,
U TPOEKTUPYET MPOIECCHl MO HX
YCTPaHEHUIO

YK-1.2

Pa3pabatbiBaeT U comep:kaTelbHO
ApryMEHTUPYET CTpPATEruio  pe-
HIEHHUs MPOOJIEMHON CUTyallud Ha
OCHOBE CHCTEMHOTO M MEXIHUC-
MUIUIMHAPHOTO TOJXOA0B; CTPOUT
CIICHApUU peaTu3allii CTPATETHH,
ompezensis BO3MOXHBbIE PUCKU U

npeiarasi IyTH UX YCTPaHECHUs!

Hepe‘JEHb meopemuuecKux 6onpocoe:

1.

(98]

AN

*

10.
11.

12.

13

MarepuanbHas Touka. Cucrema orcuera. TpaekTopus, AauHa IyTH, BEKTOp nepemereHus. Cko-
pOCTb.

YCcKOpeHHeE 1 €ro COCTaBIAOUINE. YITIOBas CKOPOCTh U YINIOBOE YCKOPEHHE.

3akonbl HetoToHA. 3aKoH coxpaHeHus ummyibca. LlenTp macc.

MomeHT nHepuuu. MOMEHT Cuilbl. YpaBHEHHUE IMHAMHUKHU BPAIATEIbHOTO IBH>KEHHS TBEPAOTO TENA.
MOMEHT UMIIyJIbCa ¥ 3aKOH €r0 COXPaHEHUS.

OHeprus, pabora, MomHOCTh. KHeTHUECKas U MOTEeHIIMaIbHAs SHEPTUsl.

3aKoH coxpaHeHUs 3Heprun. Kunetndeckasi SHEprus BpallleHuUs.

["apmoHMYecKre KoJieOaHWs W MX XapaKTEPHUCTHKHU. ['apMoHMuYecKui ociuuiarop. [IpyKuHHBIH,
¢u3nuecKkuil 1 MaTeMaTHYECKUN MasgTHUKH.

3aryxaromiye U BbIHYXICHHbIE KoueOaHusl.

Bonnossie nporieccrl. [IponosibHble ¥ ONEpeyHbIe BOIHBL. YpaBHEeHHE Oerymieil BoiaHbl. BoaHoBoe
ypaBHEHUE. 3BYKOBBIE BOJIHBI.

[TapameTpbl COCTOSHUSA TEPMOJMHAMUYECKON CUCTEMBI. 3aKOHBI H1€aJIbHOTO Ia3a.

VYpaBuenue MenneneeBa-Knaneiipona. OcnoBHoe ypaBuenue MKT. 3akon MakcBeinia o pacnpeze-
JIEHUH MOJIEKYJ UJI€AJIbHOTO ra3a Mo CKOPOCTSIM.

Pacnipenenenne bonbimana. CpenHee 4nuciio CTOMKHOBEHUN U CPeAHss JTHHA CBOOOIHOTO mpobera.
SIBrenus nepexoca.

. Yucno creneneit ceoboasl. [leproe Havano repmoauHaMuku. TeraoeMKOCTb.
14.

[TpumMeHeHne nepBoro Hayaia TePMOANHAMUKH K H30IporieccaM. AnadaTnueckuii ¥ MOJTUTPOITHBIHN




Kon
KOMIICTCHIINU

Nupukatop JOCTHXKEHUS KOMITE-
TEeHIINU

OneHouHbIe CpeCTBA

15.
16.
17.

18.

19.
20.
21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

IIPOLIECCHI.
Kpyrogoii nporece (1ukir). O6patumblie 1 HEOOpPATUMbIE TTPOIIECCHI.

OHutponus. Bropoe Hagano repmoaunnamuxu. [uxi KapHso.

DJIEKTPUYECKUH 3apsij. 3aKOH COXpAHEHUs AJIEKTprUIecKoro 3apsaa. 3akoH Kymnona. HanpsbkeHHOCTD
ANIEKTPOCTATUYECKOT0 NoJsl. [IpuHIMI cyneprno3uuy 3J1€KTPOCTaTHUECKUX MTOJIEH.

Teopema T'aycca nnst snexktpocrarudeckoro mnotia. [loreHnman snekrpocrarudeckoro noss. Cs3b
HaNpsPKEHHOCTH U MIOTEHIMAIA IEKTPOCTATUYECKOTO TIOJIS.

Tunsel quanekTpukoB. HanmpskeHHOCTh N0 B IUIEKTPUKE. [[pOBOHUKY B IIEKTPUUYECKOM MOJIE.
DnexTpuueckas EMKOCTh YEANHEHHOTO TPOBOAHKKA. KoHIeHCaTOpBI.

Cwuna u miotHOCTh ToKa. CtopoHHue cuiibl. JJC u HanpsKeHHe.

3akoH Oma. ConpOoTHBIIEHNE IPOBOJHUKOB.

Pa6ota u momHOCTh TOKA. 3akoH Jkoymnsa-Jlenna. [IpaBuna Kupxroda nist pa3BeTBiaeHHOM 11eTH.
[lepeMeHHBIN TOK Ha y4YacTKE LIETH, COAEPIKALIEM PE3UCTOP, KaTylIKy UHAYKTUBHOCTU U KOHJIEH-
catop. MoniHoCTh, BelEIsI€Mas B LIEMU IEPEMEHHOTO TOKA.

MarauTtHoe 1oJj1€ U ero XapakrepucTuku. 3akoH buo-Casapa-Jlannaca.

3akoH Ammepa. /leiicTBUe MarHUTHOTO TMOJIS HA ABWXKYIIUKCS 3apsan. SIBIeHHE 3JE€KTPOMarHUTHOU
uHayknuu. 3akon Papanes.

NunykTuBHOCTH KOHTYpa. CAaMOMHIYKIUSA. DHEPTUSI MATHUTHOTO MOJIA.

B3anmuas nanykuus. Tpanchopmaropsl.

Tok cMemenus. YpaBHeHus Makcsesuia.

DJIEKTpOMarHUuTHas BOJIHA U €€ CBOMCTBA. DHEPIUsl, UMITYJIbC U JIaBJICHUE SJIEKTPOMArHUTHOM BOJTHBI.
Juamarneruku. [Tapamarnetuku. @eppoMarHeTUKU.

OcHoBHbI€ 3ak0HBI oNTUKH. [lonHOE OTpakeHue.

Tonkue nun3bl. 300paskeHrEe IpeAMETOB C TIOMOIIIBIO JTUH3.

KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. IHTEpdepeHIus cera.

Mertonsl HaOmofeHNs HHTepepeHnn cBeta. MIHTepdepeHnrs cBeTa B TOHKHUX IJICHKAX.

[Tpunuun [Noitrenca-®penens. 3ouasl Openens.

Hudpaxius Openenst Ha KPyIJIOM OTBEPCTUH U JHCKE.

Hudpakmus Opaynrodepa Ha OMHON IS U Ha TU(PAKIIMOHHON PEIIEeTKE.

EcTtecTBeHHbIN U MOJISIPU30BaHHBIN CBET. 3aKoH bprocTepa.




Kon
KOMIICTCHIINU

Nupukatop JOCTHXKEHUS KOMITE-
TEeHIINU

OneHouHbIe CpeCTBA

40

41.
42.
43.
44,
45.
46.
47.

48.
49.

50.

51.
52.

53.

54.

55.

56.

57.

. ABoitHOE JTydenpenomiieHre. BpallieHre i10CKOCTH MOJIApU3aliH.

TermmoBoe m3NMydeHHEe W €ro XapakTepucTuku. 3akoH Kupxroda. 3akon Credana-bonpimana u
cMelieHus Buna.

Bunbr dorosddexra. 3akonsr BHemHero (orodddexra. YpaBHeHHe DWHINTEHHA IS BHEITHETO
doroaddexra.

Macca u umnynbc ¢orona. J[apnenue ceta. Ipdexr Komnrona. EAMHCTBO KOPIyCKYISIpHBIX U
BOJIHOBBIX CBOMCTB AJIEKTPOMAarHUTHOI'O M3JTy4ECHHUS.

Monenu aroma Tomcona u Pesepdopna. Jlnneituarsiii ciektp aroma Bogoposa. CrieKTpaabHbIe CEPUHI
aToMa BOZIOpOJa.

[Toctynarer bopa. OnbiTel @panka u ['epua. Criektp aroma Bogopozaa no bopy.

CoorHomenne HeonpeneneHHocrel [eitzendepra. BonnoBast GyHKINS U €€ CTaTHCTUYECKHI CMBICIL.
VYpaBuenue Illpenunrepa. Yactuiia B OTHOMEPHOM MPSIMOYTOJIHON «ITOTCHITUATIBHOM siMe» ¢ Oec-
KOHEYHO BBICOKMMH CTEHKaMHU.

[TpoxokaeHre YacTUIIBl CKBO3b MOTCHIIUAIBHBIN Oapbep (TYHHETbHBIN 3P EKT).

CocrosiHHE aToOMa BOAOPOAA B KBAHTOBOM MexaHuke. YpaBHeHue llIpénnnrepa 1uist atoma Bogopoaa u
€ro peIICHUE.

Pasmep, coctaB u 3apsn atomMHoOro aapa. MaccoBoe u 3apsigoBoe uncia. Jledekr mMaccel 1 s3Heprus
CBA3M ApA.

SnepHbie cuibl, MX cBoicTBAa. KBaHTOBBINM MEXaHU3M B3aMMOJICHCTBUSI HYKJIOHOB B SIZIpPE.
Kanenbnas u obonoyeyHas MoJenu sijipa, uX ocodeHHoCTU. «Marudeckue 4uciay U «Marudeckue
Azpay.

PaguoaktuBHOCTh. EcTecTBEHHass M MCKYCCTBEHHAs pPaJUOAKTHBHOCTb. 3aKOH paJMOAaKTUBHOIO
pacnaga. AKTUBHOCTb paJlMOAaKTUBHOIO BEILIECTBA.

Anbda-pacnaa. IIpaBuna cmerienus. 3akOHbl COXpaHEHUs NpH pacnane. BzaumopeiicTBue anbda
U3JIY4YEHHUS C BEILIECTBOM.

bera-pacnian, ero Buasl. IlpaBuna cMemnienus. 3akoHbl COXpaHEHUs NpU pacnaje. BzaumozeiicTeue
OeTa M3Ty4eHHUs C BEIIECTBOM.

l'amma umsnmydenue, ero cpoicrBa. ['amMma-CIiekTp pagvMOAaKTUBHOIO NIEMEHTAa. B3aumonencrsus
raMma U3JIy4€HHsI C BEIIECTBOM.

SnepHsle peakuu U UX OCHOBHBIEC TUIBL. Peaknus nenenus sapa. Llennas peakuus. TepmosaepHas
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KOMIICTCHIINU

Nupukatop JOCTHXKEHUS KOMITE-
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OneHouHbIe CpeCTBA

peakiusi.

Ilepeuens npumepnvix 3a0au:

1.

OnHOpOoAHBIN cTepxeHb Maccoid M = 0,5 KT moJBEIlIeH Ha TOPU3OHTAIIBHOM OCH, TIPOXOSIIEH Yepe3 ero
BEPXHUI KOHeIl. B TOUKy, OTCTOSAIIYIO OT OCH Ha 2/3 ATMHBI CTEPXKHSI, yaapseTcs My Maccoi m =6 T,
JIETSIIasi TOPU30HTAIBHO CO CKOPOCTBIO Vo = 10° m/c, u 3acTpeBaeT B HeM. Omnpenenutb CKOPOCTh
HWKHETO KOHIIA CTEPKHS cpasy Iocie yaapa.

Ha 06ox koneca B ¢popme ToHKOr0o 00pyda Maccoit M = 0,4 Kr, KOTOPBI MOXKET BpAIIaThCs BOKPYT
CBOEH OCHM, HAMOTaH LIHYpP, K KOHIly KOTOpOro nojseuieH rpy3 Maccoi m = 90 r. Ha kakyro BbICOTY
OMYCTUTCA I'py3 uepe3 t = 1 ¢ mociie Hayana JBHKECHHUS.

Jlorapupmuueckuii JeKpeMeHT HeKoTopoil konebmiomelcs cuctembl A = 0,02. Omnpepenurte, BO
CKOJIBKO Pa3 YMEHBIIHUTCS SHEPTHs dTOW KOJeOaTeIbHOW CHUCTEMBI 3a BpPEMs, COOTBETCTBYIOIIEe 75
MOJIHBIM KOJICOAHUSIM.

B cucreme K' mokoutcs crepxenn, COOCTBeHHas naiuHa ly kotoporo paBHa 1 M. CTep:keHb pacnoyiokeH
TakK, 4TO COCTABIIAET yrol Py=45° ¢ ockto X'. Onpenenuts JuuHy | cTepxHs u yron ¢ B cucteMe K, ecnu
ckopocTb v cuctemsl K' otHocutensHo K paBna 0,8 c.

MarepuanbHast Touka Maccoid m = 0,2 KT coBepIliaeT rapMOHUYecKHe Koyiebanus 1o 3akony X = 0,1 cos
(nt/2 - m/4) M. HaliTn MakCUMaJIPHYIO TIOTEHIIMAIBHYIO SHEPTHIO TOYKH.

Ha mosry cTouT Tenexka B BUJE JUIMHHON JTOCKH, CHA0>KEHHOM JIETKMMH Kojiecamu. Ha ojjHOM KoHIe
JIOCKH CTOHUT 4enoBek. Macca uenoBeka M = 60 kr, macca mocku 1= 20 kr. C KaKoi CKOpOCTBIO U (OT-
HOCHUTEJIBHO TI0J1a) OyJeT ABUraThCs TEJIEKKA, €CIIM YeIOBEK MOMIET BJOIb JOCKU CO CKOPOCTHIO (OT-
HOCHUTEIBHO TOCKK) V=1 M/c? Maccoii kosiec mpeHeOpeub. TpeHne Bo BTy/IKax HE yUYUTHIBATh.

Boek cpaitHoro monora maccoid m;=500 Kr najgaer ¢ HEKOTOPOM BBICOTHI Ha cBar0 Maccoid my=100 Kr.
Haittu KIIJT " ynapa 6oiika, cuuras ynap HeynpyruM. V3MeHeHHEM MOTEHIHATLHON YHEPTHE CBAH
pH yri1yOJIeHUH ee mpeHeOpedb.

I'enuii cMmemmany ¢ HEM3BECTHBIM razoM. Ilokaszarens aguabaThl MOJYYEHHOH CMECH OKasajcsl paBeH
1,38. CKOBKO aTOMOB COCTaBJISIOT MOJIEKYJTY HEU3BECTHOTO Ta3a cMecu?

HekoTopoe KOIMYECTBO TeiMs pacuIMpsieTcss CHadaina aauadaTH4yeckH, a 3aTeM u3odapuuecku. Ko-
HEYHasl TeMmIepaTypa ra3a paBHa HaudajdbHOW. [Ipu agnaGaTHOM pacHIMpeHHH Ta3 COBEpIIMI paboTy,
pasnyio 4,5 xJlx. Hapucyiite rpaduk mpouecca. Kakoe Koim4ecTBO TEIUIOTH MOTJIOTUI Ta3 3a BECh
npornecc?
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Cmemanu Boxy maccoit m;=5 kxr npu temneparype T1=280 K ¢ Bogoii maccoil my=8 Kr npu temiepa-
type T,=350 K. Haiitu uamenenune AS sHTpONUH, MPOUCXOAAIIEE TPHU CMEIINBAHUH.
WneanbHbIil AByXaTOMHBIN a3, cOAEpKAIIMN KOTUYECTBO BEMIECTBA V=] MOJb U HAXOJISIIUICS O
nasnenueM p;=0,1 Mlla mpu Temneparype T;=300 K, HarpeBaroT mpu MmocTOsIHHOM 00BEME /0 JIaB-
nenus p,=0,2 Mlla. ITocne 3Toro ra3 N30TepMUUECKU PACIIMPUIICS A0 HAYAIBHOIO JIABJICHUS U 3aTEM
n300apHO OBLI CXKAaT /10 HadaabHOTO 00BbeMa V. [loctpouts rpaduk mukina. OnpeneauTs TEPMUICCKUI
KITJ n uukna.
OIMHAKOBLIE YaCTUIILI MACCOU m=10"%r Ka)XkJasi pacrpeielIeHbl B OTHOPOJHOM I'PaBUTALIMOHHOM I10JI€
HanpspkeHHOCThI0 G=0,2 MkH/kr. OnipeienTh OTHOIICHUE I11/T; KOHIIEHTPAIIUH YaCTHII, HAXOISIITIXCS
Ha 3KBUINOTEHIMAJIBHBIX YPOBHAX, OTCTOSAMUX Apyr oT Apyra Ha Az= 10 m. Temneparypa T Bo Bcex
CJIOSIX CUMTAETCA OJMHAKOBOM 1 paBHOM 290 K.
Omnpenenure, mpu KaKoOi TeMIEpaType Tras3a, COCTOSIIET0 U3 CMECH a30Ta M KHUCIOpoJia, Haubolee Be-
POSITHBIE CKOPOCTH MOJIEKYJI a30Ta M KUCIopoa OyayT oTimuaTbest Ipyr oT apyra Ha Av = 30 m/c?
3Has (YHKIOHWIO paclpeieNeHUs] MOJEKYNI IO CKOPOCTSIM B HEKOTOPOM MOJICKYJISIPHOM TTy4Ke
m* mv* . .
fv)= bYEro) v’ exp| — T HaATH BBIpaXXEHUs ISl HauboJiee BEPOSATHON CKOPOCTH Vi,
JIBa OIMHAKOBBIX MPOBOASIIMX 3apsDKEHHBIX IIapa HaxoAsTcs Ha paccrosHuu r=60 cm. Cuna oTtal-
kuBaHus F; mapos paBHa 70 mxH. [Tocie Toro kak mapel IpUBEIN B COMPUKOCHOBEHUE U YIATIAIIN APYT
OT Jpyra Ha IpeKHEe pPacCTOSIHME, CHJIa OTTAJIKMBAHMS BO3pocia U crana paBHoM F,=160 mxH. Bri-
qUCIHTH 3apsabl Q; u Q;, KOTOphIE OBLIM Ha MIApax 0 UX CONMPUKOCHOBEHUM. J[MamMeTp mapoB CUYUTATh
MHOT'O MEHBILIUM PACCTOSIHUS MEXAY HUMH.
JIBe TOHKOCTEHHbIE KOHIIEHTpruYecKue cdepsl ¢ paguycamu Ry = 0,2 m u R, = 0,4 M HecyT Ha cebe 3a-
PAABI C TOBEPXHOCTHBIMU INIOTHOCTSIMU G = 1 uKi/M” 1 6, = 3 HK11/M” COOTBETCTBEHHO. IIpoctpancTBO
MEXKy HUMHM 3aII0OJTHEHO CPENOoW ¢ AUAJIEKTPUYECKON MPOHUIAEMOCThIO € = 2. Uemy paBHa Hamps-
KEHHOCTh JIEKTPUYECKOI0 MOJI B TOUKAX, OTCTOSIIMX OT IIeHTpa Ha paccrosiHud 11 = 0,1 mur, = 0,3 m.
B cxeme, nzobpaxkenHoit Ha pucyske, €,=10,0B, €,=20,0 B, £=30,0B, R;=1,0 Om, R,=2,0 Om, R3= 3,0
O™, R4=4,0 Om, R5=5,0 Om, Re=6,0 OM u R;=7,0 OM. BHyTpeHHEe CONPOTUBICHUE MCTOYHUKOB
npereOpexxuMo maino. OnpeaenuTe BeIUYUHBI TOKOB BO BCEX y4acTKax IeNH U paboTy, COBEPIICHHYIO
BTOPHIM MCTOYHHMKOM 3a IPOMEXKYTOK BpemeHu At=0,1 c.
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. Konnencarop noakmouen k 6atapee ¢ DJIC € = 8§ B u BHyTpeHHUM comnpoTuBicHHEM T = 2 OM ma-
pamnensHo. ConpoTtusienue pezuctopa R =2 OM — noakimoueHo napajuiesibHO KoHaeHcaTopy. Kakoit
JOJKHA OBITh €MKOCTh KOHJIEHCATOpa, YTOOBI IMOCJE 3aMbIKaHUS KII0Ya SHEPrus KOHAEHCAaTopa
yMeHbIINUIach Ha 48MK k7

B nocTossHHOM MarHuTHOM noJie ¢ uHAyKIued B = 5 T HaxoauTcst 3aMKHYTBIA MPOBOSIINI KOHTYD,
IUIOLIalb KOTOPOrO MEHsETCs 1o 3akoHy S(t) = (4 + 0,2t) e’ Yemy paBHa O/]C MHIyKIIMM B MOMEHT
BpEMEHH t = 5 ¢, eclI KOHTYpP PacHojOKeH TaK, YTO MPOHMU3BIBAIOIINNA €ro MarHUTHBIM MOTOK, MaK-
cuMaJseH?

[TepnenagukynsipHO MarHUTHOMY Moo ¢ uHAyKuuer B=0,1 Ti Bo30yXaeHO 37IEKTpUUIECKOE MOJIe Ha-
npsokeHHOCThI0 E= 100 xkB/M. IlepneHaukynsspHO 000MM TOJSIM JABHXKETCS, HE OTKIOHSSICH OT MIps-
MOJIMHEWHOMN TpaeKTOPHUH, 3apsiKEHHASI YaCTUIA. BBIYMCIUTH CKOPOCTH L YaCTHIIBI.

Mesxny OIByMs IJI0CKOMApalIeIbHBIMU CTEKISTHHBIMU TUIACTUHKAMU TIOJIOXKWIM OY€Hb TOHKYIO IPOBO-
JIOUKY, PACHOJIOKEHHYIO MapajliebHO JIUHUU COMPUKOCHOBEHMS IJIACTMHOK M HAaXOJSIIYIOCS Ha pac-
crostHuM [=75 MM ot Hee. B orpaxkeHHoMm cBete (A=0,5 MKM) Ha BepxHEH TUIACTHHKE BUIHBI HHTEpQE-
PEHLIMOHHbIE TOJ0CkL. OmnpenenuTs auameTp d MoNepeyHoro CEYeHUs MPOBOJIOYKH, €CIIM Ha MPOTSKE-
HuK =30 MM HacuuThIBaeTCA m=16 CBETIBIX MOJOC.

C nomourpio 1uppakIMOHHON peleTKy ¢ nepuogoM d=20 MKM TpedyeTcs pa3pemuTh 1y0neT HaTpus
(M=589,0 M 1 A,=589,6 HM) B crieKTpe BTOporo nopsaka. [Ipu kakoit HamMeHbIeH IIuHE [ pemeTKH
3TO BO3MOXHO?

Ha nytu 4acTH4HO-IOJISIpU30BAHHOTO CBETA, CTENEHb nojigpusanuun P koroporo pasHa 0,6, moctaBuiu
aHaJIN3aTOp TaK, YTO MHTEHCUBHOCTb CBETA, IPOLIEALIET0 4epe3 HEro, crajga MakcuMaibHOW. Bo
CKOJIBKO pa3 YMEHBIIUTCSI HUHTEHCUBHOCTh CBETA, €CIIM IUIOCKOCTh MPOIMYCKAaHUsl aHaIU3aTopa MOBEp-
HYTb Ha yrou o =30°?
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B cnekrpe u3nyuyeHus orHeHHoro mapa paguycoM 100 M, BO3HMKAIOIIETO MpHU SIAEPHOM B3pbIBE,
MAaKCUMYM SHEPrUU U3IIYYEHUs NMPUXOAUTCA Ha AuHy BosHbI 0,289 mxMm. KakoBa temnepatypa mapa?
Omnpenennre MaKCUMAIBHOE PACCTOSIHUE, HA KOTOPOM OyIyT BOCIUIAMEHSTHCS JACPEBSIHHBIC TTPEIMETHI,
€CIM WX TorJjomarenbHas crnocooHocts paBHa 0,7, a TeruioTa BOCIZIAMEHEHHS S Jhx/em”. Bpewms
U3JIy4CHUS IIPUHATH PAaBHBIM 107%c.

YenuHeHHbIN [IUHKOBBIN IAPUK PaInycOM | CM HaXOIUTCA B BAKYYME M JUTUTEIBLHOE BPEMSI OCBEIIACTCS
yIbTPadUOIETOBBIM H3JIy4eHHUEM ¢ ATUHOU BOMHBI 0,25 MkM. OnpenenuTh YUCI0 HeTOCTAOIINX JJICK-
TPOHOB B 00BEME IIAPHKA.

®oton ¢ sneprueii 0,28 M»B B pesynpraTe paccesHus Ha MOKOHMBILEMCS CBOOOIHOM 3JIEKTPOHE
YMEHBIIUI CBOIO 3HEepruto 10 133,7 kaB. Haiitn uMiynbC U HanpaBiIeHUE pacpOCTPAHECHUS AJIEKTPOHA
OTJIayH.

[Torok sneprun @, u3nydaemblil 3aeKTprudeckor Jamnoi, paeH 600 Bt. Ha pacctossnum » = 1 M ot
JIAMITbI MEPIEHIUKYISIPHO MAJAOIUM JIydaM PACHOJI0KEHO KPYTJIO€ IIOCKOE 3epKaliblie AUaMETPOM
d=2cwm. [IpuHuMas, 4T0O U3Ty4yEHUE JaMIIbl OJIMHAKOBO BO BCEX HAIMPABJICHUIX U YTO 3€pKaJIblie MMOJIHO-
CTBIO OTpaXXaeT IMaJIal0IIUi Ha HETO CBET, OMPEACIIUTh CHITYy [ CBETOBOIO JIABJICHUS HA 3€pKabIIE.

Ha ocnoBe Teopun aroma bopa HalTH UMITYJbC JIEKTPOHA B aTOME BOJOPOJA, €CIM MHAYKIUS Mar-
HUTHOTO T10JIs1, CO3JJaHHOTO UM B IIEHTpe OpOUTHI IpH BpameHuu, pasaa 0,39 To.

Bo ckonbko pa3 usmeHsieTcst 1edpoiisieBckas UTMHA BOJHBI 3JIEKTPOHA MPU MEPEXO0JIe €ro B aTOMe BO-
J0pOJIa 13 OCHOBHOTO HEPTreTUYECKOTO COCTOSIHUS B IIEPBOE BO30YXACHHOE?

N3 Teopun bopa nnst atomMa Bojiopoja ciaeayer, YTO CTAallMOHAPHBIMU JIJISl 3JIEKTPOHOB aToMa SIBJISIIOTCS
Takue OpOUTHI, Ha AJIMHE KOTOPBIX YKJIaJbIBaeTCs 1€JI0€ YHCIIO AJIUH AeOpoiineBckux BoiH. Mcxons u3
3TOr0, HAWAWTE YHUCIOBbIE 3HAYEHUSI MOMEHTA UMITYJIbCa 3JIEKTPOHA B aTOME BOAOPO/Ia HA MEPBBIX TPEX
OOpOBCKHX OpOUTaX.

DNEKTPOH B aTOME BOAOPO]Ia OMUCKHIBACTCS B OCHOBHOM COCTOSTHUM BOJTHOBOU (pyHKUIHEH (7) = Ce™™
Onpenenutb OTHOIIEHUE BEPOSITHOCTEH 1/, MPeObIBaHUS IEKTPOHA B CPEPUUECKUX CIOSX TOJIIIMHOMN
Ar =0,01 a u paguycamu r; = 0,5 a u r,=1,5 a.

BOoJIBHOMY BBEIIM BHYTPHBEHHO PacTBOP 06BEMOM 1 CM’, comepiKaliuil HCKYCCTBEHHBINH PagHOH30TOII
HaTpus ;/Na akTuBHOCTHIO A;=2000 ¢!, AKTUBHOCTS KpoBH 00BbeMoM 1 CM3, B35ITOM uepe3 5 4acos,
okazanacs 4 =0,27¢”. Haiiaure 06beM KpoBHM uesioBeka. [lepruoa monypacnaaa uCnoib3yeMoro M30Tormna
paBeH 15 yac.
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33. DHeprus cBsA3u E,, s1pa, COCTOSILETO U3 JIBYX IPOTOHOB U OJHOTO HEUTpOHa, paBHa 7,72 M»aB. Ompe-
JeJITh Maccy m, HEUTPAIbHOIO aTOMa, UMEIOIIETO 3TO AJIPO.

34. Bo ®paniuy HayaTo CTPOUTEIBCTBO MEXIYHAPOJIHOIO TEPMOSIEPHOIO PEAKTOPA, B KOTOPOM INPEATIO-
JIaraeTcsi MOBOJAUTH YIPABISEMYIO PEAKIINIO H*+ H% B KOTOPOW 00pazyercst U30TOI TeJIUsI U HEUTPOH.
Kakyto MomHocTh OyieT UMETh TaKOW peakTop, €CIM B HeM OyJIeT «BBITOPaTh» 1 MT TSKeIoro BoJ0opoaa
B CEKYHAY?

35. Anba gactuna ¢ kunetnyeckoit sHeprueii K = 5,3 MaB B0o30yxnaeT peaxiuio ’Be(a,n)"’C, SHEprus
Kotopor O=5,7 M»aB. HailT KHHETHYECKYIO SHEPTUI0O HEUTPOHA, BBUIETEBIIETO MO MPSIMBIM YIJIOM K
HAIpPABJICHUIO JBUKEHMSI O-4aCTULIBI.

Ilpumepnulii nepeuensy nadopamopHnwvix padom:

1.

i

OO N R W

10.
. DKCIIEPUMEHTAILHOE ONPEICICHHE Ta30BOM MOCTOSHHOMN
12.

13

16.
17.

[IpueneHne 3aKOHOB COXPAHEHUS JUISA ONPEICTICHUS] CKOPOCTH TI0JIETa ITYIIN

OmnpezneneHrne MOMEHTOB MHEPLUHU TEJ C TMOMOIIBIO KPYTWIBHOTO MasiTHHKA. [IpoBepka Teopembl
[ITeitnepa

HccnenoBanue BpamaTeasHOTO ABMKEHHS TBEPJIOTO TeJla BOKPYT HEMOIBHKHON OCH

OmnpeneneHne XapakTepUCTUK 3aTyXaIOMUX KojeOaHui (PH3MIECKOTO MasiTHUKA

OmnpeneneHne CKOPOCTH 3ByKa B BO3JIyXe METOJIOM CTOSTYEH BOJTHBI

N3ydeHne cTaTUCTUYECKUX 3aKOHOMEPHOCTEN

Omnpenenenue k03 puuneHTa BI3KOCTH BO3TyXa

Onpenenenne nmokazarens aaunadarsl MmetogoM Kiiemana u Jlezopma

HccnenoBanne u3MeHEHUs: TEMIIEPATyphl B ainabaTHUYecKoM Ipoliecce U onpezeneHue ko3dduim-
enra [lyaccona

[IpoBepka 3aKkoHa BO3pACTaHUS SHTPOIIMH B HEPABHOBECHOM CUCTEME

I/ICCHGI[OBEIHI/IG SJICKTPOCTATHUYCCKOI'O 1TOJIA C TIOMOIIIBIO 30Ha

. I3Mepenue aeKTpoABUKYIIEH CUITbI ICTOYHUKA TOKA
14.
15.

[[TyaTHpOBaHNE MULIMAMIIEPMETPA

N3MepeHnne eMKOCTE METOAOM MOCTHUKOBOW CXEMBI M pacueT EMKOCTHBIX CONMPOTUBIICHHUM B LETISIX
NEePEMEHHOT0 TOKa

W3ydeHne pe3oHaHca HAPSDKEHUH U ONpeielieHe HHAYKTUBHOCTH METOJIOM PE30HaHCca
OnpezneneHre MHIYKTUBHOCTH KaTYIIKH M MarHUTHOW MPOHUIIAEMOCTH (peppOMAarHUTHOTO Tesa
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Onpenenenue paanyca KpUBH3HBI JTHH3BI U TIOJIOCHI MPOITYCKaHUs CBETO(PHIBTPA C TOMOIIBIO KOJIEIl
HeroTona

HuTepdepomerprudeckue n3MepeHust Ha OCHOBE orbiTa FOHTa

OmnpexneneHre TeOMETPHYECKIX Pa3MepPOB pH oMo OunpusMel Openerns

Omnpenenenne JUIMHBI CBETOBOM BOJTHBI M XapaKTEPUCTUK TU(DPAKITUOHHON PEIIeTKU

OnpeneneHre KOHIICHTPAIIUN PACTBOPOB caxapa M MOCTOSIHHOM BpaIIeHUs

N3ydenne BHemHeTro GoTodddekra u onpeaencHue nocTosHHoi [Inanka

N3yuenune 3akoHOMEpHOCTEH anbda-pacmana

N3ydeHnne ramma-creKkTpa paguoakTHBHOTO HCTOYHUKA

OmnpezneneHre MaKCUMAJIBHOM SHEPTrUH O€Ta-4yacTHIl M MICHTH(OUKAIIUHN PaJHOAKTUBHBIX MPENapaToB




0) Mopsinok nMpoBeAeHUs MPOMEKYTOUHON aTTeCTANMM, MOKA3ATEIH U KPUTEPUH OLIEHUBAHUS

[IpomesxyTouHast arrecranus Ho gucuuiuiuHe «Pu3MKa» BKIHOYAET TEOPETUUECKHE BOIPOCHI, I103BO-
JSIFOIIME OLICHUTHh YPOBEHB YCBOCHHS 0OydYalOMIMMUCS 3HAHUW, M MPAKTUYECKUE 3aJaHMs, BBISBIAIOLINEC
cTeneHb chOPMUPOBAHHOCTH YMEHHI U BIIaICHHUH, TPpoBoAUTCS B hopMe 3a4eToB (1,2 cemecTpsl).

3aueT o0ydaromnyecs MoJIyqaloT B PE3yJIbTATe BBIMOJHEHUS BCEX BHUIIOB PabOT, MPEIyCMOTPEHHBIX MpPU
M3YYCHUH JaHHOW JUCITUIUIMHEL. B ciydae HEBBITOTHEHHS, 3a9€T MPOBOIUTCS B hopMe coOECeOBAHISI TTO
BOIIPOCaM COTJIACHO MEPEYHIO BOIIPOCOB K 3aUETYy.

Ilokazamenu u Kpumepuu oyeHUBAHUA 3auema:

- Ha OICHKY «3a4TCHO» OOYYAOIIUICS JEMOHCTPUPYET YPOBEHBb, HE HUXKE MOPOrOBOTO, CHOPMHUPOBAH-
HOCTH KOMIIETEHIIUN: B XOJIe KOHTPOJBHBIX MEPONPHUATHII MOTYT JOIMYCKATHCS OMIMOKH, MOXKET MPOSB-
JSATBCSI OTCYTCTBHE OTHEIBHBIX 3HAHUI, YMEHHUH, HaBBHIKOB, OOYYAIOMIMICS MOTYT HCIBITHIBACT 3HAYH-
TEIbHBIC 3aTPYAHCHUSI IPU OTIEPUPOBAHUY 3HAHUSIMU U YMEHUSMHU MPHU UX MEPEHOCE Ha HOBBIE CUTYaIUH.
- Ha OIICHKY «HE 3aYTCHOY» OOYYAIONIMHCS HE MOXET TIOKa3aTh 3HAHUS HA MOPOTOBOM YPOBEHb CHOPMU-
POBaHHOCTH KOMIICTCHIIUH, T.€. O0yJarouiics He MOKa3bIBaeT 3HAHKE OCHOBHOTO MaTepualia B 00bheMe,
HEOOXOIUMOM JIJISI TIPEJICTOsIIEH IPOQEeCCHOHATLHON JeATENILHOCTH; HE CIIOCOOCH apryMEHTHPOBAHHO U
MOCJIe/IOBATENIFHO HM3JIaraTh, JOMYCKaeT TpyOble OMHUOKH B OTBETaX; HE MOXET IOKa3aTh WHTEIUICKTY-
aJbHBIC HABBIKU PEIICHUS MIPOCTHIX 33/1a4. HE MOATBEPKIACT OCBOCHUE KOMIIETEHITNH, MPEAYCMOTPEHHBIX
MPOTPaMMOii.



